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ABSTRACT

The Yukon River sonar project has provided daily passage estimates of chinook salmon
Oncorhynchus tshawytscha, and summer and fall chum salmon Q. keta for most years since 1986.
During this time, the project has undergone important changes including a frequency switch from
420 kHz to 120 kHz and a change from an aspect transducer aim to one which maximizes fish
detection. Fish passage for each species was estimated through a two component process: (1)
estimation of total fish passage with 120 kHz single-beam sonar, and (2) estimation of species
proportions by sampling with gillnets of seven different mesh sizes. An estimated 2.685.357 +
28,458 (s.e.) fish passed through the sonar sampling area between 6 June and 31 August 1997, 30%
along the night bank and 70% along the left bank. Included were an estimated 133,691 + 13,439
large chinook salmon (>700 mm long), 90,399 + 15,765 small chinook salmon (<700 mm),
1,411,233 + 30,213 summer chum salmon, and 623,367 + 15,471 fall chum salmon. No passage
estimates were obtained on the left bank from 26 June through 3 July nor on the right bank from 29
to 30 June due to a combination of factors including a heavy debris load, a strong band of noise in
the left bank nearshore region, and a loss of signal. Passage estimates and standard errors do not
account for this missed sampling time.

KEY WORDS: salmon, sonar, hydroacoustic, Yukon River, escapement, species apportionment,
net selectivity, dual beam



INTRODUCTION

Commercial and subsistence fisheries harvest salmon Oncoraynchus spp. over more than 1,600 km
of the Yukon River in Alaska and Canada. These salmon fisheries are critical to the lifestyle and
economy of people in dozens of communities along the river, in many instances providing the
largest single source of food and/or income to local residents. Management of these fisheries is
complex and difficult due to the number, diversity, and geographic range of fish stocks and user
groups.

[nformation upon which to base management decistons comes from several scurces, each of which
has unique strengths and weaknesses. Assessment of spawning salmon abundance in tributaries
obtained through aerial surveys, mark-recapture, weirs, towers, or sonar techniques provide stock-
specific estimates or indices of escapement. However, most of this information is obtained after the
majority of the fisheries have been conducted. Gillnet test fisheries near the river mouth provide in-
season indices of run-strength, but interpretation of these data is confounded by gillnet selectivity,
changes in net site characteristics, and varying fish migration routes through the multi-channel river
mouth. Also, the functional relationship between test-fishery catches and abundance is unknown.

Hydroacoustic (sonar) estimates of fish passage from this project complement information obtained
from other sources. The project uses single-beam sonar to estimate daily upstream passage of fish.
Gillnets of up to seven different mesh sizes are drifted to apportion the passage estimates to species,
including chinook Oncorhynchus tshawytscha, and chum salmon O. keta. The project is located at
river km 197 near Pilot Station, far enough upriver to avoid the wide, multiple channels of the
Yukon River delta. Because salmon migrate from the river mouth to the sonar site in two to three
days, the project provides timety information to managers of fisheries downstream of the sonar site.
There is only one major spawning tributary (the Andreafsky River) downstream from the sonar site.

The Yukon River sonar project has provided fisheries management daily passage estimates for most
years since 1986. The main challenges faced by the project have been to use sonar technology to
detect and count as large a proportion of migrating fish as possible and develop viable methods for
estimating the relative abundance of each species detected. Major progress has been made in
several areas. The project has used hydroacoustic equipment since 1993 that operates at a lower
frequency (120 kHz) than formerly (420 kHz), and is capable of detecting fish at longer ranges. In
addition, species apportionment methodology has been streamlined, and net selectivity has been
estimated more accurately (Mesiar et al. 1991, Fleischman ct al. 1992, 1993, 1995). Project
objectives in 1997 were to provide daily and seasonal passage estimates for chinook and chum
salmon; estimate the precision of these estimates; and periodically carry out a routine system
analysis to ensure accurate data collection and provide early detection of problems which might
arise.



METHODS

Hydroacoustic Data Acquisition

Equipment

Sonar equipment for the right bank (relative to a downstream perspective) of the Yukon River
included: 1) a Biosonics' Model 101 (SN 83-036) 120/420 kHz echosounder configured to
transmit and receive at 120 kHz; 2) an International Transducer Co. (I.T.C.) Model 5398 120
kHz transducer (SN 003) configured for dual-beam use as Case I (3.6°x9.2° narrow, 12.3°x22°
wide elliptical beams); 3) two 304.8 m (1,000 ft) Carol Model 1302 microphone conductor
cables (SN’s 201 and 202) connecting sounder to transducer; 4} a Hydroacoustic Technology,
Inc. (H.T.1.) Model 403 chart recorder interface coupled with a Panasonic KXP 2624 dot matrix
printer; and 5) a Hewlett-Packard Model 54501 A digital storage oscilloscope (DSO).

Left-bank sonar equipment included: 1) a Biosonics Modef 101 (SN 83-039) 120/420 kHz
echosounder configured to operate at 120 kHz; 2) an [.T.C. Model 5398 120 kHz transducer (SN
0035) configured for dual-beam use, Case [ (2.1°x4.9° narrow, 3.8°x9.7° wide elliptical beam) for
left-bank offshore; an [.T.C. Model 5398 120 kHz transducer (SN 004) configured for dual-beam
use, Case [ (2.0°x4.6° narrow, 3.9°x9.2° wide elliptical beam) for left-bank nearshore; 3) four
304.8 m (1,000 ft) Belden Model 8412 microphone conductor cables (SN’s 501, 502 for left bank
nearshore; and 503, and 504 for left bank offshore) connecting sounder to transducers; 4) an
H.T.I. Model 401 chart recorder interface coupled with a Panasonic KXP1624 dot matrix printer;
and 5) a Hewlett-Packard Model 54501A DSO.

All sonar systems were calibrated in April and May, 1997 (Table 1). Dual-beam data were
digitized, processed, and electronically stored with a Biosonics Model 281 echo signal processor
installed in a Compaq 386 20e personal computer.

Transducers were mounted on metal tripods and remotely aumed with Remote Ocean Systems
(ROS) PT-25 dual-axis rotators. Rotator movements were controlled with a ROS PTC-1 controller
with position feedback to the nearest 0.1°. Gasoline generators (650 W to 3500 W) supplied 110
VAC power.

Sampling Procedures

1 . .
Mention of a company’s name does not constitute endorsement.



We deployed two transducers on the left (south) bank and a single wansducer on the right bank at a
point where the river was 1,030 m wide (Figure ). The right bank has a stable, rocky bottom that
drops off sweeply to the thalweg (Figure 2). We positioned the right-bank transducer in 1.5 m of
water roughly 8 m from shore and aimed along the bottom, sampling a single stratum to a range of
90-120 m. The left-bank river bottorn drops off gradually, with a-slightly steeper slope nearshore
than offshore (Figure 3). This bottom profile required the deplovment of two transducers to
ensonify the entire fish migration cormdor. One transducer was deployed within 10 m of shore to
sample both a nearshore stratum (0-70 m) with a low aim and a midshore stratum (70-250 m) with
a slightly higher aim. A second transducer was deployed 60-100 m offshore from the first
transducer, creating a third stratum and extending the sampling range on the left bank to a
maximum of 300-350 m. To avoid losing the offshore transducer in the silty river bottom, we raised
it to the surface, carefully returned it to the river bottom, and reaimed it every other day. All
transducers were repositioned frequently to compensate for the dynamic water level.

Each acoustic sampling stratum was subdivided into five equal range sectors. Sample data were
tallied by sector in 15-minute intervals during daily sampling periods from 0530 to 0830, 1330 to
1630, and 2130 to 0030. The single right-bank stratum was sampled continuously during all
sampling periods. Sampling on the left-bank alternated every 1/2-hour between the three left-bank
strata in the following sequence: nearshore, midshore, offshore, midshore, nearshore. and offshore.
Sampling in this manner reduced the amount of sampling time lost during reaiming.

We counted echoes as fish if at least one ping in the cluster passed the second threshold level
(threshold levels documented below), and the targets did not resemble inert downstream objects.
Multiple fish tracings were marked if there was a discontinuity in the tracing, and the second mark
indicated movement in a direction different from the first. Fish tracings were tallied on field data
forms. then entercd into an R:Base database. The data were checked daily for errors in data entry or
tallyinz, then processed using commercial statistical data processing (SAS) software,

For consistency, all personnel were trained early in the season to distinguish between fish tracings
and non-target echoes. Chart printouts were reviewed daily by either the project leader, crew
leader, or a trained technician to check the accuracy of the counting personnel in defining fish
tracings, reducing biases that might develop from individual ditferences in marking. The quality
of the chart image was checked for indications of signal problems, changes in bottom conditions,
or aiming problems.

Twenty-four hour continuous sampling sessions were scheduled four times (19 June. 14 July, 29
July, and 19 August) to estimate uncertainty associated with the normal sampling schedule, and to
satisfv requests from the public. On the right bank, the single stratum was sampled continuously
with counts recorded at 135-minute intervals. Left-bank sampling was divided among the three strata
in proportions consistent with the regular sampling schedule.

Equipment Settings, Thresholds



We used a 40 log(R) time-varied gain (TVG), 5 kHz bandwidth, and 0.4 ms transmit pulse
duration (except as noted) during all sampling activities. Transmit intervals (pulse repetition
rates) were chosen to maximize the clarity of the tracings without overloading printer buffers;
most strata transmit intervals were set at 0.4 s.

Four printer thresholds in 3 dB increments in signal amplitude. corresponding to degrees of gray-
line, were set for all strata. Right-bank thresholds (-44, -41, -38, and -28 dB), left-bank nearshore
and midshore thresholds (-45. -42, -39, -37 dB), and lefi-bank offshore thresholds (-44, -41, -38.
and -36 dB} were set low enough to detect salmon-sized targets and high enough to eliminute
unwanted background noise. The fourth right-bank threshold was set higher in an attempt to
increase the visibility of fish tracings found within prominent bottom markings by reducing the
amount of bottom signal passing this fourth threshold; the constructive interference of bottom
reflections and target echoes amplified signals above this fourth level producing fish targets that
might otherwise be masked. Left-bank echosounder transmission and gain settings were adjusted
frequently during the season to compensate for signal loss due to environmental factors (Appendix
A). Threshold levels (in mV) were recorded and converted to target strength, TSz, as follows:

T 0
7S, =206 1ogf¢- | = (SL+ G, +Gy) )
L1000/
where
[, = chart recorder threshold in mV,
SL = transmitted source level in dB,
G = through-system gain,
Gy = receiver gain.
Aiming

The aiming strategy was to maximize fish detection. This same strategy was implemented in the
past two years (Maxwell et al, 1997; Maxwell and Huttunen, 1998). Horizontally, the beam was
oriented roughly perpendicular to fish movement so the majority of fish would present the largest
possible echo amplitude. Since most fish travel close to the nver bottom, each transducer beam
was aimed vertically to produce the best bottom signals throughout the range (in effect skimming
the beam along the bottom).

The rapidly and continually fluctuating water level required us to reposition, then carefully re-
aim the transducers frequently. The lefi-bank transducers were re-aimed more often to
compensate for the dynamic bottom conditions on that side of the river. Rotator settings for each
new aim were documented and chart printouts of the new aim were marked and dated. Because
returning to the same rotator settings did not guarantee a return to exactly the same aim, all
personnel were trained to first reset pan and tilt settings, then carefully match bottom striations



on the current chart printout with those of the marked charts when changing between sampling
strata.

System Analyses

The hydroacoustic system was routinely analyzed following procedures first established in 1995
(Maxwell et al, 1997). System analyses included a combination of equipment performance
checks, bottom profiles using both down-looking and side-scanning sonars, and hydrologic
measurements,

Hydroacoustic Equipment Checks

The hydroacoustic equipment was professionally calibrated prior to the field season and both
echosounders were physically examined, functionally checked, and comprehensive transmitter,
receiver, and gain measurements were made. We measured the transmitter output through a 50
ohm load five times during the field season and compared our results to those obtained in pre-
season laboratory calibrations. Weekly, we checked the time-varied gain circuitry of both
echosounders by measuring the voltage of internally generated calibration signals amplified by
the 40 log (R) TVG circuitry at four ranges (25 m, 50 m, 100 m, and 250 m) using a DSO. We
compared the measured voltages with calculated theoretical values and pre-season values.

To verify that the complete sonar system was operating normally, we estimated the target
strength of a 4.5 kg, 10.2 cm diameter, lead downrigger weight (approximate salmon-size target)
and a 38.1 mm stainless steel target from both DSO narrow beam peak voltage amplitude manual
measurements and from measurements made by a Biosonics Model 281 dual-beam echo signal
processor (ESP). The targets were suspended singly from the side of a skiff anchored offshore
from the left bank. We aimed the beam at the suspended target, maximizing the echo amplitude
in both the horizontal and vertical planes. During data collection, signals were filtered for
bandwidth (5 kHz), and halt-amplitude pulse width (0.36-0.32 ms). Target data were converted
from the ESP software to an Access database and analyzed using database and Excel functions.
During post-processing, the target data were first isolated from extraneous echoes by selecting
echoes within a limited range bin, then filtered for noise-corrupted echoes using the following
criteria: 1) the beam pattern factor (2B6) less than or equal to -12 dB; 2) the wide beam peak
amplitude greater than or equal to the narrow beam peak amplitude; and 3) the quarter-amplitude
puise width greater than or equal to the half-amplitude pulse width for both narrow and wide
beams. No target strength data were obtained from the right bank because of the difficult
logistics involved in suspending a fixed target in the beam there.

We tested the accuracy of the print threshold levels by sending a TVG-amplified calibration tone
through the digital chart recorder interface to the printer where signal amplitudes surpassing four
incremental thresholds were displayed as different gray levels. Chart recording threshold location



measurements were compared with corresponding time-dependent signal amplitude
measurements on the DSO.

All transducer cables were tested for transmission loss prior to deployment and again at the end
of the season. The cables were tested by transmitting a 1| VAC signal through the cable and
through a 50 ohm load, and measuring the resulting voltage at the opposite end of the cable with
a DSO. Initial measurements through the resistor load proved unreliable this season due to
problems with the resistor plug. Final measurements were made without the added resistance.

Radio Telemetry

In past seasons, right-bank data were telemetered across the river and all tallying was performed
on the left bank. This season, we encountered electronic noise problems that apparently attended
replacement of the modem system with a data radio. This prevented us from using the radio
telemetry equipment in 1997.

Bottom Profiles

Bottom profiles were recorded along both banks using a Lowrance X-15 fathometer to locate
deployment sites with suitable linear bottom profiles. Inseason, the fathometer was used
regularly to monitor changing bottom conditions and to watch for the formation of sand bars
capable of re-routing fish to unensonified areas. We created a bathymetric map of the sampling
area (Figure 4) during the season to document bottom conditions and sand bar formation,

Visual bottom images of the study area along both banks were recorded using an Imagenex
Model 001 sidescanning sonar unit and digital audio tape (DAT) recorder. These data were
recorded while motoring parallel to each shore in five minute segments and across the river
between the two transducers.

Both the fathometer and sidescanning sonar unit were used for conducting bank-to-bank
transects. The primary purpose of the transects was to monitor river bottom topography and look
for fish in the unensonified regions of the river. Previously, bank-to-bank transect data were used
to estimate the passage of fish beyond the range of the shore-based sonar (Mesiar et al 1991;
Fleischman et al. 1992, 1993). Since the effective sampling ranges were extended by the conversion
to 120 kHz center frequency (Fleischman et al. 1995), transects have not revealed significant
numbers of fish beyond the sonar range. No estimates of offshore passage were made using transect
data.

Hydrologic Measurements

Hydrologic measurements were recorded daily. Water level was measured using a staff gauge
located offshore from the field camp. Reference measures were made four times from United
States Geological Survey, Water Resources Division benchmarks located approximately 500 m
downstream of Pilot Station. Daily staff gauge measurements were adjusted to that reference to



compare water levels from previous years. Conductivity, air and water temperature, and secchi
disk measurements were taken offshore along both banks.



Species Composition Data Acquisition

Equipment and Procedures

Gilinets were drifted in three zones (right bank, lefi-bank nearshore, and lefi-bank offshore) within
the sonar sampling range to estimate species composition. Seven different mesh sizes were fished
to effectively capture all size classes of fish present and detectable by the hydroacoustic equipment.
During the summer season (prior to 19 July), gillnets of mesh sizes 216 mm (8.5 1n), 43 meshes
deep (MD); 191 mm (7.5 in), 48 MD; 165 mm (6.5 in), 55 MD; 127 mm (5 in), 72 MD; 102 mm (4
in), 90 MD; and 70 mm (2.75 in), 131 MD, were used. Large mesh gear, 216 mm (8.5 in) and 191
mm (7.5 in), was discontinued during the fall season (starting 19 July) and a 140 mm (5.5 in, 65
MD) mesh was added. All nets were 45.7 m (25 fathoms, 52.5 stretch fathoms) long and 7.6 m (25
ft) deep. Nets were constructed of Momoi MTC-50 or MT-50, shade 11 or 3, double knot
multifilament nylon twine and hung using a 2:1 hanging ratio.

Gillnetting took place between sonar periods twice daily from 0915 to 1215 and 1715 to 2015.
During each gillnet sampling period four nets were drifted within each of three zones, one on the
right bank and two on the left bank, for a total of 24 drifts per day. The left-bank nearshore dnift
was very close to shore (shoreward end 5 to 10 m from shore). The left-bank offshore drift
originated further offshore so as not to overlap with the nearshore dnft (shoreward end 50 to 70 m
from shore). All drifts with one net were completed before switching to the next net. The two left-
bank drifts with a given net were not done consecutively (i.e., drifts were done on alternate banks:
left-right-left), so that there was a minimum of 20 minutes between the drifts on the same bank.

Four times were recorded to the nearest second onto field data sheets for each drift: net start out (net
starting out of boat, SO), net full out (FO), net start in (S1), and net full in (FI). Fishing time (/), in
minutes, for each drift was approximated as

r=SI—FO+@§SO-+F1;S]

- 2)

Drifts were generally eight minutes in duration but were shortened when necessary to avoid snags
and limit catches during times of high fish passage.

Captured fish were identified to species and measured to the nearest 5 mm length. Salmon species
were measured from mid-eye to fork of tail; non-salmon species were measured from snout to fork
of tail. Fish species, length and sex were entered onto field data sheets. Each drift record included
the date, fishing time, sampling period, mesh size, length of net, and captain’s initials. Data were
transferred from field data sheets into an R:Base database and processed using SAS software.

Captured fish were distributed to local villagers or sold to local processors whenever possible. Fish
dispersal was documented daily.



Species Praportions

Species proportions were estimated from relative gillnet sampling catch-per-unit-effort (CPUE)
data, after first adjusting for gillnet size-selectivity. Separate gillnet selectivity curves were used for
chinook salmon, summer chum salmon, fall chum salmon, coho salmon (O. kisurch), pink salmon
(Oncorhynchus gorbuscha), whitefish (Coregonus), cisco (C. sardinella, C. laurettae), and a
combined group of all other species. These gillnet selectivity curves and a summary of their
development are presented in Maxwell et al. (1997).

Analytical Methods
Fish Passage

Daily fish passage was estimated by summing the counts over all sectors, converting this number to
an hourly passage rate, averaging the passage rate from each sampling period, and expanding the
final count temporally to obtain the daily estimate. Total daily passage was estimated separately for
each zone. Zone 1 consisted of the entire counting range on the right bank, corresponding with
stratum 1. Stratum 2 1s reserved as a second right-bank stratum, which hasn’t been used since 1994,
Zone 2 consisted of the counting range from 0 m to 50-70 m (end range dependent upon the
changing bottom profile) on the left bank, corresponding with stratum 3. Zone 3 consisted of the
counting range from 50-70 m to 300-350 m (end range dependent upon the placement of the
offshore transducer), corresponding with strata 4 and 5.

Total fish (y) passing through stratum s of zone z during sample ¢ of sonar period p of day d was
calculated by summing net upstream targets over all sectors ¢,

y:.’:p.\'q = Z yd.'-:p.\'qc . (3)

The passage rate ( r ) in fish per hour, for stratum s of zone z during sonar period p of day d, was
computed as:

Z Y sy
9

Z h dzpsq
4

)

¥ d=ps =
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where hy,, is the duration, in hours, of sample ¢ of sonar period p of day d for stratum s of zone z.
The passage rate for zone = during sonar period p of day 4 was computed as the sum of passage
rates for strata associated with each zone,

Fap a Zrd:ps - (S)

The passage rate for zone z during day  was estimated by the average sonar period passage rate,

Zrﬂhﬂ
S

Fe . (6)

nm’:

where 154 is the number of sonar periods during day « on zone z. Finally, the total passage of fish
in zone z during day & was estimated as

Ju=247, @

Sonar sampling periods, each three hours long, were obtained at regular (systematic) intervals of
eight hours. Treating the systematically sampled sonar counts as a simple random sample would
over-estimate the variance of the total, since sonar counts were hichly autocorrelated (Wolter
1985). To accommodate these characteristics of the data, a variance estimator based on the squared
differences of successive observations, recommended by Brannian (1986) and modified from
Wolter (1985), was employed;

{"w.f-_{.u_:)=24-‘,_ L3 i (8)

where /> denotes the first-stage sampling fraction, 8 hrs/24 hrs = 0.33.

Missing Data

Equipment malfunctions and other uncontrollable events occastonally result in missing sonar data.
When individual subsamples within a sonar period were missed, fish passage was estimated based
on existing subsamples for that period. If a portion of a subsample was missed, fish passage was
estimated from the remaining sample provided the sample contained at least five of the fifteen
minutes. Data missing from a single stratum for an entire period or more was estimated from data
obtained from period(s) sampled during the same day. No estimates were made of data missing
from an entire day or more.

Species Composition

Il



The catch (¢) of species 7 and length / during drift j of mesh m during gilinet sampling period fin
zone z on day  was first adjusted for gillnet selectivity (s) of species / and length / in mesh m.
Adjusted catch (o) was calculated as

- Cild=fmj
Qildzpmi ~ " » (9)
Sitm

1If selectivity was at least 0.10. If selectivity was less than 0.10, adjusted catch was set to zero.

Total effort (e), in fathom-hours, of drift / with mesh size m during gillnet sampling period /in zone
z on day d was calculated as

2.5 .!‘:L'f"b"
60

(10)

Eaisfmj =

since all nets were 45.7 m (25 fathoms) Jong. CPUE (C) for length / of species i in drifts of mesh
m during gillnet sampling period f in zone z on day & was computed as the total adjusted catch
divided by total effort,

z  itdsfnj
J

Coepn = - . (11)
Zed:ﬁuj
J
The mean CPUE across meshes having non-zero CPUE was computed, i.e.,
1
Ciz‘d:f = Z Ci.’dzfm > (12)

nmn'!d:f n
where n_;,, 15 the number of meshes having adjusted catches of length / of species i greater than 0

during test-fish period fof day d in zone z. The total CPUE for species i was computed by summing
over all lengths,

Cr‘d:f = ZCIM:] . (13)
]

The proportion {p) of species / during test-fishing period fin zone z on day d was then estimated
by the ratio of the sum of the mean CPUE of all lengths of species i having non-zero CPUE to
the total of the same quantity summed over all species, 1.e.,
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Cl'l..t"
Py == - (14)
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i

For zone z on day ¢, the proportion of species / was estimated as

2. Cuy
- ! -
Pre = e, (13)
Jelz Z’;C"Lbf

which is equivalent to the mean of the two test-fishing period proportions, weighted by the total
CPUE for all species in each test-fishing period.

The estimator of the variance of p;q; was adapted from Cochran (1977:64), weighting cach
replicate by total (all species) CPUE:

_Zr Z Z e (ﬁ..f.-.-' = )am:):

g n ! = m
SlC Y e a9
y l.l': -] e -
. Z Z z lezf:jm "
L anz [ A B |
where:
Dpg, = number of gillnet sampling periods in zone = during dav 4.

Fish Passage by Species

The passage of species / in zone z during day d was estimated by

~

Ve =V ® i 17

Finally, passage estimates were summed over all zones and all days to obtain a seasonal estimate
for species I

2D IPN (18)
o H

Except for the timing of sonar and gillnet sampling periods, sonar-derived estimates of total fish
passage were independent of gillnet-derived estimates of species proportions. Therefore the



vanance of their product (daily species passage estimates y;4, } was estimated as the variance of the
product of two independent random variables (Goodman, 1960),

Lﬁl‘zr(j“[:)= j: I}ar(ﬁ“t)+ ﬁ;t I}ar(ﬁé)- I/n'ar(jf‘t) I;ar(f;m.:] ) (19)

Finally, passage estimates (equation 18) are assumed independent between zones and among days.
so the variance of their sum (equation 19) was estimated by the sum of their variances,

I}ar(}”f,)= ZZI?GFU)M__) . (20)

Assuming normally distnibuted errors, 90% confidence intervals were calculated as

F 21645Var(¥,). 1)

SAS program code {(Appendix B) was used to calculate passage estimates and estimates of
variance.

Missing Data

Equipment malfunctions and commercial fishery openings occasionally conflict with gillnet
sampling objectives. When insufficient gillnet sampling data is available for a given day, the data
are pooled with data from an adjacent day with adequate data, and the pooled data are then applied
to the corresponding day(s) of sonar passage estimates lacking sufficient gillnet sampling data.
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RESULTS

The Yukon River sonar project operated from 6 June through 31 August in 1997. Rapidly changing
water levels during this time created a series of problems inciuding diminished echo amplitudes. a
farge band of reverberation which initially masked target echoes in the left-bank nearshore range.
and a large debris load. All three transducer pods were pulled from the water after the first sampling
period 28 June because of heavy debris in the river (Figure 5) and redeployed on | July. Signal loss
was at its hichest level at redeployment. which prevented us from sampling on the left bank until 4
July and resulted in additional missed sonar periods or shortened ranges during high signal loss
periods. The situation required us to frequently redeploy tansducers, spend more time aiming to
assure bottom beam orentation, and increase the frequency of system analyses. Despite the added
challenges, available passage estimates were transmitted to fishery managers in Emmonak by 8:30
a.m. except when prevented by cummunication difficulties.

Test-Fishing

A total of 6,600 tish were captured during 1,988 drifts totaling 12,637 minutes. The catch included
3,550 summer chum salmon, 1,381 fall chum salmon, 242 chincok (700 mm length or greater), 227
“jacks” (chinook less than 700 mm in length), 488 coho salmon. 10 pink salmon, 267 whitefish,
295 cisco, and 140 other fish. Gillnet sampling was not conducted during commercial fishery
operungs to avoid disrupting commercial fishering activities. On four days with commercial
openings (13, 18. 22 June and 8 August), we drifted all sizes of gillnets during a single sampling
period. The remaining commercial fishery openings in the Y2 district (25 Junc and 11, 13. and 18
August) did not conflict with our sampling times. Gillnet sampling was not conducted on 28 or 29
June because of the heavy debris load in the river. Data from missed or partial gillnet sampling
periods were pooled with those from an adjacent day to estimate species proportions.

Hydroacoustic Estimates

An estimated 2,685,357 + 28,438 (s.¢.) fish passed through the sonar beams during the 1997 field
season; 798,162 + 12,128 (30 %) along the night bank, 998,951 + 17,525 (37 %) along the left bank
nearshore, and 888,244 + 18,859 (33 %) along the left bank midshore and offshore. Tables 2 and 3
provide daily records of passage estimates by zone, standard errors, and the total passage
coefficients of varation. No attempt was made to estimate passage during missed sampling time
caused by the heavy debris load and subsequent periods of high signal loss. The standard errors
listed above do not account for this lost sampling time.



Passage estimates of target species included 224,090 chinook salmon and 2,034,600 chum salmon
(Table 4). Chinook salmon were compnsed of 133,691 + 13.439 fish greater than 700 mm in
length, and 90,399 + 15,765 *jacks™ shorter than 700 mm. Most (1,411,233 + 30,213) of the chum
salmon passed during the summer season from 6 June through 18 July; the remainder (623,367 +
15.471) passed during the fall season from 19 July through 31 August. Passage estimates of non-
target species included 153,502 + 8,853 coho salmon, 3,282 + [,861 pink salmon, and 269,883 -
14,273 non-salmon species. Daily passage estimates by species are listed in Tables 5 and 6 with
totals and standard errors for the summer and fall seasons. Daily passage estimates for summer
chum. fall chum, small chinock, large chinook, and coho salmon are plotted n Figure 6. The 23%,
50% and 75% passage dates are marked on the charts for chinook and chum salmon.

Chum salmon made up the largest proportion of fish caught in both the summer (Figure 7) and fall
season (Figure 8). The majority ot the chinook salmon passed the sonar site during June, with the
last chinook salmon caught on 26 July. Following the first capture on 29 July, coho salmon catches
increased steadily with the largest daily estimate recorded on 16 August, then alternately dropped
off and increased during the remainder of the project’s operating period. Coho salmon are not target
species, and the sonar project is not designed to estimate coho salmon abundance. Pink salmon
estimates were extremely low during the 1997 field season.

Comparisons of daily passage estimates with mean CPUE by zone and by season (summer and fall)
reveal a significant relationship between these data sets (Figures 9 and 10). During the summer
seasor, the right-bank zone and left-bank nearshore zone show a relatively high correlation between
daily passage estimates and CPUE (R=0.610 and R=0.634; p<0.001). The left-bank offshore zone
shows less similarity between the passage and gillnet CPUE (R=0.518; p<0.01). Fall season daily
passagpe estimates and CPUE are significantly correlated (p<0.001) for all three zones (right bank
R=0.779, left bank ncarshore R=0.597, and left bank offshore R=0.669).

The percent of summer and fall passage was plotted in 20 m range increments by bank and by
season to illustrate the horizontal distribution of fish in the sampling area (Figures 11 and 12).
Passage levels declined sharply as a function of the distance offshore. During the summer and fall
seasons, 90% of the detected passage on the left-bank occurred within 170 m of the left-bank
nearshore transducer. On the right-bank, 90% of the detected passage occurred within 70 m of the
right-bank transducer.

System Analyses

We estimated a total passage of 143,021 fish during four 24-hour sampling periods (Table 7). Data
collected during the routine 9-hour sampling periods on these days resulted in estimates 12%
greater at 162,498 fish. The largest difference between the two sampling schedules occurred on 19
June when 50,445 fish were estimated during the complete 24-hour sampling period, and 66,293
fish were estimated to have passed based on the 9-hour sample period data, an increase of 24%. On
29 July, estimates from the two methods were nearly identical.
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Results from bank-to-bank down-looking transects are inconclusive. Few tish were detected dunng
these transects. No offshore passage estimates were made using these transect data.

Bottom profiles conducted along the left and right banks at the transducer locations revealed
smoothly sloping areas suitable for sonar deplovment (Figures 2 and 3). No changes were noted in
the steeply sloping. rocky bottom along the night bank during the field season. The sandy, gently
sloping left-bank bottom remained smooth and linear throughout the season.

Fathometer data revealed the formation of two sand bars during the field season. Both bars were
observed in 1995 and 1996 (Maxwell et al, 1997; Maxwell and Huttunen, 1998). The Atchuelinguk
Bar (Figure 4) extended downstream along the right bank from the confluence of the Atchuelinguk
and Yukon Rivers to slightly downstream of the First Slough entrance, 900 m upstream of the
right-bank sampling region. The second bar, termed the River Bend sand bar, extended downstream
from the river bend to just below the left-bank sampling area. We measured it’s side-edge (Figure
3) approximately 500 m from the left-bank shoreline using a laser rangefinder. Both sand bars were
closely monitored throughout the field season.

Water level fluctuated more dynamically this season than in previous years (Figure 13). According
to verbal commurication with St. Mary’s residents, the water level was extremely low in early
May. It rose rapidly and peaked prior to the start of the field season. The water level continued to
oscillate producing additional peaks on | July and 18 August. Conductivity rose steadily until early
August, then declined slowly (Figure 14). Right and left bank conductivity levels were more similar
this year than in previous years (1997, R=0.94; 1996, R=0.88;1995, R=0.56). Measurements along
both banks were nearly identical from 23 June through 9 July and 11 through 24 August, shortly
before and after peak water levels. A comparison of water level and conductivity demonstrated an
inverse relationship for both the nght and left sides of the river (R= -0.35 and R= -0.58; p<.001).
Secchr disk measurements (Figure 15) began high and ended low, with less correlation to water
level (R=0.24; p<0.03). Daily water temperatures ranged from 13-19 °C and averaged 16.5 °C.

Transmitter output (Figure 16) and TVG plots (Figures 17 and 18) depict the unitorm pertormance
of both echosounders throughout the season. We began verifying the TVG on the wide-beam
channel when on 8 August we noticed the left-bank echosounder’s wide-beam gain was set at 10
dB. During previous standard target work, we had noticed a large off-axis component in the
collected dual-beam data. We measured the wide-beam target data with the DSO and found that it
differed from the narrow-beam channel by 10 dB. At the time, the echosounder’s dial appeared to
be set at 0. It was later found (8 August) that the dial was turned to its maximum gain of 10 dB.
This gain affected two standard target dual-beam data files. We compensated for the gain in post-
processing by adding 10 dB to the wide-beam receive sensitivity. Field measurements differed from
pre-season laboratory values by less than 1 dB on wide and narrow beam channels for both
transmitter output and TVG analyses.

Chart recorder print thresholds were tested regularly using calibration tones from the echosounder.

The average difference between voltage levels printed on the chart recorder and similar
measurements on a DSO was less than our ability to measure.
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Pre-deployment signal loss through the six 312.5 m (1,000 foot) transducer cables averaged 2.0 +
0.3 (s.e.) dB. Post-deployment signal loss averaged 2.4 + 0.6 (s.e.) dB.

Documentation of a Reverberation Band

This field season, we encountered a strong band of reverberation in the left-bank nearshore zone
and documented attendant range-dependent signal loss (Appendix A). At the start of the season, the
area of reverberation encompassed the entire left-bank nearshore zone (0 to 50 m) and extended
into the offshore zone an additional 20 to 30 m, with echo amplitudes passing our highest threshold
Jevel (-37 dB). Initially we were unable to detect fish tracings in and beyond the affected area. We
documented the presence of the phenomenon with both side-looking and down-looking sonar
equipment (Figures 19 and 20) and deployed a second transducer at the offshore edge of the band
which enabled us to effectively sample the area from 50-300 m offshore. Within a few days, the
band diminished in both strength and range allowing us to sample the 0--50 m stratum. We
continued to usc the offshore transducer for sampling the full 50-300 m range until we were able to
detect bottom reflections and target echoes with the nearshore transducer beyond the 50 m range.
As the season progressed, the reverberation reached it's peak amplitude during peak water level
periods, diminishing as soon as the water level began to decline. Range-dependent signal loss was
experienced with both left-bank transducers during this same time (Figuwre 21). No signal loss was
observed on the right bank during the course of the field season.

We used the fathometer to determine if the reverberation band could be found elsewhere on the
river. Upstream of the left-bank sampling area, the band narrowed and disappeared at the start of
the river bend. Downstream, the band widened and became heavier until a sand bar, termed Lower
Sand Bar (Figure 4), downstream of the sampling area was reached. Beyond the sand bar, the
reverberation band was no longer visible on the fathometer chart recording. Similar observations
were made when aiming the lefi-bank transducer. As the beam was directed downstream, the
reverberation band became wider and the reverberation echo amplitudes increased on the chart
recording. In addition, the maximum detection range of bottom reflections and target echoes
beyond the band lessened. Directing the beam upstream reversed the effect.

To compensate for the signal loss, we increased the transmit power and added gain as a function of
range (dB/km) increasing our threshold levels by a maximum of 25 dB at peak signal loss
(Appendix A). This was the maximum gain we were able to induce; further increases reduced the
signal to noise ratio to unacceptable levels. When signal loss exceeded 25 dB, the effective
ensonified range decreased. We adjusted the range ensonified by each transducer, increasing the
area sampled by the left-bank offshore transducer as necessary and directed the beam toward a
stronger upstream aspect. Toward the end of the season, we increased the pulse width to 0.6 ms to
further increase the signal power. In past seasons, bottom reflections from the silty, sandy left-bank
bottom were detected in the range of --40 to 46 dB. Our lowest threshold, —46 dB, 1s used to detect
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faint bottom reflections to verify bottom-oriented aim. The majority of fish targets are detected at
amplitudes greater than our third threshold level of -39 dB, 7 dB above the faint bottom echoes.
This allowed us to use the bottom echo amplitude as a reference for adjusting our threshold levels.
[f bottom reflections were visible throughout the range, we felt confident the system would detect
the larger salmon-sized echoes. We attempted to estimate the degree of signal loss whenever time
and weather conditions permitted by measuring the target strength of a standard target in situ.

Target strength estimates of the 4.2 kg, 10.2 cm lead target were highly variable, but all indicated
signal loss from the approximate expected value of —28 dB (Table 8). DSO target strength estimates
of the 38.1 mm stainless steel target also indicated signal loss (Table 9). [n two cases (31 July and
23 August) the target strength values were obtained at close range (23 m) where signal loss had not
been observed. Both of these cases showed a target strength close to that expected of the stainless
steel target (-40 dB). In each of the longer range measurements, target strength measures indicate
signal loss close to the lowered threshold level necessary for sampling on that same dav. In each
case, these target strength values supported the lowered threshold levels. The maximum signal loss
we measured was 26 dB. The dual beamn data did not show these same levels of signal loss. The
average target strength of the stainless steel target was approximately —40 dB or higher except on
18 August, when it showed a possible loss of 5 dB.
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DISCUSSION

The dynamic water level, associated nearshore reverberation. and reductions in acoustic signal
intensity presented challenges to the 1997 Yukon River sonar project. Although the heavy debas
load and loss of signal caused interruptions in data collection during the summer run, harvestable
surpluses of chinook and chum salmon were accurately identified in-season for fishery
management purposes. Small harvestable surpluses of fall chum salmon were also successfully
identified in-season for fishery management purposes.

Specivs apporttonment test-fishing conditions this season wrecked havoc on project gill nets. We
were toreed to keep the nets out of the water during the heaviest debris passage (28 and 29 June),
but underwater debris continued to tear up nets when we resumed fishing. We had just enough
alternate nets on hand to continue sampling during the remainder of the season. It will be necessary
to replace at least erght nets prior to the next field season.

We kept accurate records on the disposition of all captured fish. With the lower numbers of fish
caught by villagers, project catches became more important.

We chose not to estimate the number of fish missed due to debris and loss of signal intensity during
the last week of June and first days of July. Although we increased transmit power and receiver
gain levels to obtain usable samples of data during periods of signal loss, the large continuous block
of missing data is difficult to accurately estimate (Appendix C). Daily passage was estimated
whenever we nbtained at least one sampling period of sonar data during the day.

Few fisiv were detected beyond the sampling ranges with either the down-looking or side-scanning
sonar. However, exact system sensitivies are unknown for either of the instruments used to detect
fish in this region, as noted in a previous report (Maxwell et al, 1997). In fact, few fish were
detected at all by these instruments. The sharp decline in fish passage versus range shown in the
horizontal fish distribution plots (Figures 11 and 12) indicates that extending the sampling range
would not significantly mcrease passage estimates.

More fish (12%) were estimated from routine expanded 9-hour sampling periods than from the
corresponding 24-hour periods. The differences between the two measures are most likely caused
by a combination of sampling uncertamnty and environmental variables. Of necessity, 24-hour
counts run through gillnet sampling periods. Gillnet fishing activity can interfere with fish
behavior, Jowering the estimate. This is espectally a problem on the shallower left bank. However,
in previous samples (Maxwell et al, 1997) the 24-hour estimates have been higher than the 9-hour
estimates indicating that additional environmental variables may have an affect.

The hathymetric map created this season (Figure 4) provides a useful post-season snapshot of the
river bottom structure, but was impossible to generate in-season because of time constraints. The
Atchuelinguk River sand bar behaved very similar to behavior observed in previous seasons,
remaining well upstream of the right-bank sampling area. The River Bend sand bar required closer
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monitoring, but also mimicked its behavior of the previous two years. Horizontal fish distribution
plots (Figures 11 and 12) did not indicate any changes in fish migration patterns resulting from
these sand bars.

Bottom profiles remained extremely linear off the left bank in 1997. We did not record any of the
low sand dunes which dominated this region in the fall season of 1993 (Maxwell et al. 1997), and
occurred to a much lesser extent in 1996 (Maxwell and Huttunen, 1998). At times it was difficult to
determine whether our loss of bottom echoes was a result of signal loss or simply the lack of
reflection off this smooth, silt-laden bottom.

Sampling was rarely interrupted by equipment problems. However, a few of the problems are
noteworthy. [t was necessary to schedule personnel for sonar sampling on both banks of the river
for the entire field season because of the non-functioning radio telemetry equipment. We were able
to reduce additional labor costs by re-scheduling crew from other activities, but this resulted in
minimal maintenance of camp facilities and no maintenance of the gilinets, which cannot be
continued in the future. In addition, one of the Model 401 digital chart recorder hand-held terminals
failed. We obtained a replacement, but the replacement lacked numerous required functions. This
failure did not reduce sampling time because we were able to use a back-up (Model 403) chart
recorder on the right bank. Past expenience with this particular chart recorder interface revealed
large amounts of attendant electronic noise in the sonar system. Operating tndependently on
separate banks alleviated this problem. The rotators worked well throughout the field season. All
three rotutors coniained a gear ratio of 133!:1. These “slow™ moviry instruments made aiming
easier and more precise. We encountered few chart recording printer problems this season. We
replaced the print heads once each during the field scason, which enhanced the charts and used
fewer ribbons. We did encounter occasional electronic problems with the printers which resolved
after allowing them to reset. The avaitability of back-up printers kept the loss of sampling time to
a minimum.

Although we measured the strength and range of the reverberation band and documented the
amount of signal loss, we have no data which explains the source of this problem. The problem
didn’t appear related to changes in conductivity nor was 1t caused b cquipment anomalies or poor
bottom profiles, We increased the intensity of our system analyses to search for the cause o the
reverberation. The equipment functioned normally all season and bottom orofiles remained
satistactory. We speculate that excessive signal scattering may be the cause. The Yukon River is
normally silty. During flood events it has the capacity to carry a much .uroor load of large
particulate matter which may scatter sound. The reverberation band may also result from particle
deposition. The left-bank sampling area 15 approximately 380 m upstream of a large sand bar,
termed Lower Sund Bar (Figure 4). in what appears to be a zone of deposition. The amplitude of
reverberation echoes increased downstream toward the sand bar and diminished upstream. We
charted selected regions between Pilot Station and Marshall with the fathometer, testing areas
upstream of sand bars and areas without sand bars. The reverberation was found only in the areas
upstream of sand bars (Figure 22). We have no explanation for this phenomena, only a record of
where it appeared.
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Overall, standard target data did not confirm nor countermand observed signal loss. We obtained
target strength data on two targets. The first target, the lead downrigger weight, was used because it
represents an approximately salmon-size target. [t is much easier for us to find this target in sifu.
The non-uniformity of the lead weight target (somewhat oblong with numerous dents) coupled with
it’s relatively low compressional and shear velocities appear to render the lead weight a poor target.
The target strength results (Table 8) are included only as a crude reference because we were unable
to detect the much smaller stainless steel target at long ranges during periods of greatest siznal loss.
DSO target strength values for the stainless steel target support increasing threshold levels during
sampling this season. The main weakness in this method is uncertainty in the target position.
Although we took great care to maximize the target echoes, the limitations inherent in the DSO and
the instability of target position in the strong current can induce a large degree of uncertainty in this
measurement. Dual-beam data should provide more accurate target strength estimates because it
accounts for target position in the beam, and provides more information about each echo, allowing
filtering of noise-corrupted echoes. From echograms obtained during sampling, we know that we
were experiencing signal loss which at times exceeded 25 dB over the 300 m range. Duai-beam
target strength estimates failed to demonstrate this loss. More sampling effort will be necessary to
determine the relative merits of using dual-beam standard target data to assess cumulative
transmission loss.

Estimating fish passage in the Yukon River continues to present major technical and logistic
challenges. The width of the river and dynamic nature of bottom sediments, hydrology, and fish
behavior create a difficult sampling environment. This season, the water itself created new
challenges with the appearance of the mysterious reverberation band and associated range-
dependent signal loss. The hydroacoustic system that we employ in the Yukon River seems to work
well for our purpose of detecting passing salmon. We were able to compensate for identified signal
loss most of the time. With a less powerful system, we would have fewer operational options.
Successful estimation of fish passage depends upon many factors, including an evenly-sloped
bottom profile with an acoustically absorptive substrate material enabling a clear view of fish at
long ranges, a good aim which optimizes fish detection, and constant attention to the frequent
environmental changes which requires dilligent re-checking of all the parameters involved in the
estimation process.
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Table 1. Pre-season Yukon River sonar equipment calibration data, 1997

Sounder Cables Transducer Receiver Standard Vdet G1 Vdet G1 0 dB cal 0dB cal
GainL Volisin NB40 NB40 WB40 WB40 NB40 WB 40

101-039 1000' Belden 502Y/501Y I1TC 004 Case | 0 -3 3.49 -167.76 371 -167.22 2.89 3.05
101-038 1000' Belden 504%/503Y ITC 005 Case | 0 -3 3.29 -168.27 3.38 -168.03 2.89 3.05
101-026 1000' Carol 202/201 ITC 003 Case Il 0 -8 2.1 17483 2.145 -17465 491 543
Continued
Sounder Cables Transducer -13dB -13dB  -10dB -10dB £dB -6 dB -3dB -3 dB 0dB 0 dB

Vs SL Vs SL Vs SL Vs SL Vs SL
101-039 1000' Belden 502Y/501Y ITC 004 Case | -5.15 20969 -2.18 21266 1.8 216.64 4.7 21954 7.1 222.55
101-038 1000 Belden 504Y/503Y ITC G05 Case | -586 209.24 2.4 212.44 1.4 216.24 4.1 218.94 735 22219
101-036 1000 Carol 202/201 {TC 003 Case i -2.43 20670 052 20965 444 21357 7.39 21652 1041 219.54



Table 2. Daily estimates of fish passage by zone from 6 June to 18 July for the Yukon River sonar project, 1997.

Total
Righi Left Bank Left Bank Passage Percent Percent
Raponl Bank Std Nearshore® Sid Offshore® 5id Total . Std  Coefficient Right Bank Left Bank
Period Date Passage Ermor Passage Error  Passage  Ermrar Passage Errar  of Varialion Passage  Passage
1 ammaT 1,420 o8 1,381 195 2,801 218 0.078 50.7 483
1 &TmaT 1,483 102 1,920 271 3,403 290 0.085 43,58 56,42
2 6887 1,640 6 2,749 245 4,389 247 0.058 37,37 62.63
3 6/9/97 1,429 174 2716 225 4,145 285 0.068 34.48 8552
4 6M10/97 2.021 246 2,954 4,749 719 9 764 760 0078 20.7 79.3
5 &M11ET 12,520 1819 16,661 3065 42,743 5762 71,924 B775 0.094 17.41 3259
6 BM1LST 18,038 1342 17,962 3058 38,787 2N 74,797 4352 0.058 24.12 75.88
7 EN3E7 11,087 1372 16,225 1070 23,614 2827 50,836 3318 0.065 21,789 7821
& &/14mT 8,077 449 15,706 2852 18,650 1430 42,433 3222 0.078 19.03 80.97
9 8M59e7 4,840 asy 5,496 761 3,651 1106 18,887 1388 0.073 25.49 74.51
9 8M6/97 6,126 451 6,871 952 17,670 2258 30,667 2493 0.081 19.98 80.02
10 61797 8,965 831 10,342 1356 15,168 1588 34475 2248 G.065 26 74
11 &1am? 7,166 669 6,037 880 9,095 1224 23,198 1648 0.071 20.89 69.11
11 BHear 15,448 1442 29,857 23157 29,188 3574 €6,283 4982 0.075 233 76.7
12 82087 51313 2 69266 6B59 84,729 5753 205308 8138 0.044 2489 750
13 82187 I5845 5744 42,641  Ba47 43,996 8627 122,282 12206 0.100 29.15 7085
14 BIL97 24,132 3140 25,493 4621 16,995 4545 66620 7202 0.108 36.22 63.78
14 B123/97 29,715 3366 24,152 4373 33,394 8931 gr.261 10671 0.122 34.05 §5.95
15 812497 53,893 4128 81,440 26,623 141,556 4138 0.029 37.56 62.04
16 BR5MAT 27354 3260 20,640 14,380 62,874 326% 0.052 43.51 55.49
17 62687 24,402 4581 24,402 4581 0.188
18 GRTET 23,678 1487 24,753 1661 42,431 2216 0048 48.89 S51.11
18  B28:97 214,760 1534 18,420 1236 43,180 1970 0,046 5T.34 42 66
B/29/97
19 6/30/97
20 THST 20185 20,185
21 TR2ar 15,850 575 15,559 575 0,036
22 TamT 10,404 748 10,404 T48 0072
22 Tiam? 8,408 &76 3,115 123 12,524 6a7 0,055 75,13 24 87
23 7/5197 12,248 1670 5,749 514 18,587 1747 0.094 63.09 3091
24 T/697 14,375 297 2616 1888 11,168 2732 28,160 3225 8.115 51.05 48.95
25 117197 18,815 761 6,041 1202 17,960 2064 42,820 2506 0.059 43.95 56.05
26 Tiam7 21520 1865 6,577 170 16,768 1543 45265 2427 0.054 4343 5157
27 TReT 20,020 1201 21,481 4419 11,843 398 53,344 4556 0,088 75 6247
28  TMOM7 14,307 125 22,433 2927 12,613 2023 49,358 351 0.074 28.99 71.m
28 7M197 B.040 275 15,085 722 9,370 580 32,485 o&8 0,030 24,77 75.2
29 TNA97 6,835 296 12,865 617 8,767 543 30,267 873 0,029 28,53 71.47
30 F1A9T 7.565 438 15,408 528 9,559 1361 32,832 1524 0.047 23.25 76.75
3t 7114/87 5,758 416 13,455 1056 8,557 727 27,770 1348 0.043 20,73 7927
3z THEET 3410 276 10,660 341 7.358 299 21,458 51 0,025 15.88 B4.12
33 Thamsy 2,785 3a5 8,895 333 4,475 152 15,855 517 0.032 17.45 B2.54
34 TNTET 2.580 182 B.278 208 4,337 238 15,185 364 0.024 16.88 Ba.02
35 ThesT 2,577 296 7,755 856 4,807 659 15,139 a76 0.064 17.02 B2.58
SUMMER TOTALS 594,758 514,907 §18,268 1,727,933

"Left Bank Mearshore Ranga: 0 - 70 m
*Left Bank Offshare Range; 70 - 300 m
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Table 3. Daily estimates of fish passage by zone from 19 July to 31 August for the Yukon River sonar project, 1997.

Total
Fight Left Bank LeR Bank Passage Fercent Percent

Repont Bark  Sd  Mearshors®  gig Offshore®  Sig Total  Sd  Coefficent Right Bank  Le Bark
Period Date Passage  Emor Passage Error Passage Errar Passage Error  of Varation  Passage  Passage

38 719197 1,967 151 8,587 259 4,354 455 12,918 545 (0.042 15.23

38 120097 2,183 168 6,671 262 4,399 480 13,253 535 0,042 16.47

o TnrueT 2,328 241 5,888 132 2,997 369 11,31 480 0041 2053

38 TrR2SY 2,315 191 7.433 568 3,421 885 13,873 1133 0n&E3 20,62

39 T/23/97 2,261 391 14,392 1055 5,450 528 19,103 1243 0.065 11.84

40 7124097 2,344 34 11,254 564 4,413 508 18,01 764 0.0z 13.01

I 712387 2.721 357 11,997 5§94 4,311 29 19,029 781 0.041 14.3

42 7637 3,307 278 13,91 1453 7113 Q04 26531 1738 0.066 12358

43 Inney 7,783 874 32,803 48977 19,098 2342 59,884 5570 0053 13.04

a4 7128/97 5,214 329 21,773 1208 14,196 718 42,183 1443 0034 14,73

45 72997 5,997 166 18.021 892 8,205 522 32,223 1047 0.032 18.61

46  7r30/97 4101 458 15,306 2371 7,350 1287 26,757 2736 002 15.33

47 713197 3,095 235 7,178 459 2,858 262 13,131 578 0.044 23.57

47 Bf1/97 2,580 194 5,056 324 2,585 237 10,20 446 0.044 25.1

45 8r2197 2,905 288 6,292 1301 4,185 1053 13,3682 1698 0127 21.7

43 87 2,506 412 7.030 1218 8,238 1183 15874 1754 0110 16 42

g 8ramy 2,053 193 4,132 359 3.0 560 692 a.ars 223

51 8/5/47 0,352 1626 15,253 3938 5,487 807 28,082 4336 0,149 2871

52 Bi&isT 14512 558 43,530 2938 11,473 254 88,515 3001 0043 20.88

<} BI97 9,832 572 26,209 3194 5,691 107 41 852 3246 D.a7e 2378

54 a/e/a7 4,549 292 12,431 632 5,102 761 22,182 1031 0046 20,95

54 B/9IGT 3541 222 7,808 397 1,780 265 13,129 527 0.040 26.97

85 BN0AT 2787 61 6,955 $a7 1,840 383 11,322 1024 0.0%0 24.35

&8 ame7 2,345 186 4,041 122 7Co 57 7,085 238 0.034 33.05

57  &namer 3,068 470 8,464 613 2812 943 12,342 1278 ).09% 24 84

= BM3ET 4,807 118 7,300 900 4,871 335 16,978 568 28,31

9 8487 11,128 £04 20,528 2048 7,1€8 266 3,624 21 5 28 66

59 sA&aT 10,775 588 12,208 1218 5,987 222 28,970 1360 0047 T8

40 8Mesar 7.968 4849 15,002 2208 9,352 1356 32322 2633 0.041 24 85

&1 anve7 7,128 242 13,804 580 9.215 1233 30,147 1389 0046 23.B4

62 8nem7 5,960 232 10,520 2752 9,921 428 26,401 2795 0,106 2257

63  &Mam? 6,265 228 15,719 1248 14,228 1565 36212 2013 17.3

64 A4720/97 5,912 452 11,707 824 11,449 1956 25,088 2170 20.34

65 E/21/87 4,291 467 6,894 487 6,990 835 18,138 832 0.081 23.44

&6 8/22/97 3,652 471 4,216 167 5,327 343 13,235 636 0048 278

87 ar23197 2,905 70 3,696 538 3,884 1113 10,485 1238 0.118 27.71

68  8/24/97 2,708 108 3,504 32 3,735 337 9,843 355 0.038 27.23

69 8/25/97 3,002 148 4,044 244 3,616 381 10,662 a76 0.045 28,16

70 8126/87 3.797 206 7.289 362 5122 774 16,208 878 0054 23.42 T6.5

71 B/27197 4,018 188 7,430 1566 5,025 454 16,473 1642 0100 24.39 7281

T2 BR8MY 3,580 481 6,437 152 4,913 508 14,910 718 0048 23.88 7512

73 8/29/97 3,343 289 8,040 441 7.757 2678 19,146 2728 17.49 4§23

74 83097 2,899 9 5,314 1080 6,963 3145 158,176 3319 191 B0 &

75 8AE7 2,881 267 2,869 233 5.595 227 11,325 421 25.26 74.74
FALL TOTALS 203,404 484,044 269,975 957 424
SEASOMTOTALS 788,162 12,128 998,951 17,525 888,244 18,858 2,685257 28458

*Left Hark Nearshome Range
® afl Bark Offshore Rangs

D-TO0m
1-300m
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Table 4. Cumulative passage estimates by species for the Yukon River sonar project, 1997,

CUMULATIVE COEFFICIENT 'LOWER 90%  UPPER 90%
ESTIMATED STANDARD OF " CONFIDEMCE CONFIDENCE
SPECIES PASSAGE ERROR VARIATION INTERWVAL INTERVAL
Target Species
Large Chinook Salmon 133,691 13,433 0.101 111,584 155,798
Small Chincok Salmon 80,399 15,765 0.174 64 465 116,333
Total Chinook Salmon 224,090
Summer Chum 1,411,233 30,213 0.021 1,361,533 1,460,933
Fall Chum 623,367 15,471 0.025 597,917 648,817
Total Chum 2,034 600
Non-target Species**
Coho Salmon 153,502 2,853 0.058 138,936 168,068
Pink Salmon 3,282 1,861 0.567 220 6,344
Non-salmon 265,883 14,273 0.053 246,403 293,363
TOTAL 2,685,357

* Confidence intervals do NOT take into account lost sampling days.

*“*Estimates used in the process of apporticning target species, not for estimating passage rates of

non-target species.




Table 5. Daily estimates of fish passage by species from 6 June to 18 July for the Yukon River sonar

project, 1997.

REPORT LARGE SMALL SUMMER . NON-SALMON TOTAL ALL
PERIOD OATE CHINOOK CHINOOK CHUM SPECIES SPECIES
1 BIE/9T 358 0 2,166 277 2,80
1 8i7iaT a4 a 2.740 289 3,400
z BiBST 578 a 2,454 1,357 4,389
3 BraaT 2,445 ] g11 1,088 4,145
4 &I0/5T 418 0 4,547 4,758 9764
5 8/11/97 28,968 11,494 28,344 3,118 71.924
6 G297 4,651 10,245 55,002 4,799 74,787
7 GHAST 3321 2.958 44 078 579 50,936
8 A ET-T 2.974 4,166 34,604 385 42,433
9 &/15/97 1,650 923 15,470 539 18,887
9 6/16/97 2,440 1.266 25,335 1,826 30,867
10 EMTIRT 1,696 3460 22,614 8,708 34,475
" enaisT 473 845 19,534 2,046 23,198
11 LIRET: by 1,433 2,773 55803 5584 €6,2093
12 sr200a7 27.263 21,717 155,428 400 205,308
13 6/21/97 3,140 1,890 114,805 2,447 122,232
14 e/geT 8,302 3,188 52.583 4,557 66,520
14 62T 7,815 3.923 70773 4,748 a7.281
15 &rzama7 493 4621 128,380 4,024 141,058
16 B/25/9T 5,529 8,460 50,885 v 62,874
17 826157 330 822 23,250 0 24,402
18 &l27/97 1,311 3,364 43,755 0 48,431
18 8r2a/at 978 3,345 38,855 o 43,180
18 GrzorT
19 B/30/57
20 7197 605 0 19,580 il 20,185
21 Traray 141 as9 15,318 141 15,859
22 77 780 120 8,001 503 10,404
22 74197 1,044 152 10,873 455 12,524
23 7rs197 304 0 18,293 0 18,547
24 7T v 41 26,939 1,180 28 180
25 TiTieT 2,292 0 40,353 175 42,8720
26 /887 3,511 41,372 381 45,265
27 TISET 240 52,455 609 53,344
28 Timar 3,504 877 33,212 11,685 40,358
29 IEARTET 2,210 181 27.870 2,204 32,465
29 7127 1,589 181 26,100 2,087 30,267
30 7IamT? 1,450 ] 26,515 2.567 32,532
34 Tiara7 0 255 25,338 178 27.770
a2 715697 628 0 17,178 1,662 21,468
33 THESTY o 0 10,894 4,564 15,955
kY TM7a7T 427 0 8,223 5,545 15,195
35 TIama? 4] o 7,248 7.891 15,138
SUMMER TQTALS 130,503 89,712 1,411,233 96,485 1,727,933
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Table 6. Daily estimates of fish passage by species from 19 July to 31 August for the Yukon River
sonar project, 1997.

NON-
REPORT LARGE SMALL FALL SALMON TOTAL ALL
PERIQD DATE CHINOOK CHINQOK PINK, CHUM COHO SPECIES SPECIES
36 Ti1Ra7 1] 0 61 10.144 0 2.713 12,518
33 TieeT D V] &7 10413 v] 2,773 13,283
w Tizer 740 0 a 5,340 0 521 11,317
k] TI22AT 2,448 0 a €259 0 4, 568 13,673
39 Tr2amT o} 404 a 10,220 Q 8479 18,102
40 Ti2ama7 1 o 43 4,579 ] 13,389 18,011
41 TIASWT o v] ] B.650 Q 10,379 19,029
42 Tr26I9T Q 233 48 13,289 Q 12711 268,11
43 TraTaT t] a o 57,008 1] 2878 50 684
44 TragmaT 0 Q v 35,548 Q 5,635 42,183
45 i o 0 0 4] 28,345 15 3182 32,223
48 T0MT I a 584 21,223 6as 4,152 26,757
47 TI3eT a 0 o 7,834 584 4,733 13,131
47 ahmar 0 0 o 6,238 4856 3,497 10.201
48 a/2197 o] 0 o 3.197 113 10,072 13,382
49 a8/3/97 o] 0 0 3,783 4] 12,891 15,874
50 84187 o} 1] 0 5,310 200 3,598 8,206
L1 8/5/87 0 o o 27,085 aas 719 29,092
52 867 a o 4] 85,27¢C 1,288 2,858 89,515
53 8/TmaT 0 o] L] 39,908 1,818 130 41,852
54 amanT a 0 o B,202 3409 10,471 22,182
54 aangT 1] 0 o 4,051 2.400 6.878 13,128
55 B1vaT 1] v} o 4 TEA 3,047 3,507 11,322
56 B 1ET a 5] 0 2,480 1,815 2.800 7.045
57 arizmay a 1} o 4,430 4 509 3313 12,342
58 araaT a 1} ar7 8887 3,930 3. 284 16,978
59 anaa7 o [+] a 27.407 B.759 2.658 38 524
59 5ET 0 0 0 20277 6,803 1,780 28,870
=1y} arnesT | ] ¢ 21,229 10,754 334 32,322
&1 anTe7 Q 0 G 19,586 5924 gar 30,147
652 BM1BD7 0 u] 1,039 13,772 9,420 2,169 26,401
63 B/16/87 1] 4] 0 25,928 8755 529 36,212
B4 820197 0 ] o] 20,762 E.154 2,152 29.068
65 ar21a7 Q 0 0 10,227 5,380 2,528 18,135
&6 812297 ] 0 o 3.877 8.2a0 1,068 13,235
67 82387 1] Q a 3,580 5,854 f41 10,485
6a 82487 o a L] 3,396 5,406 1,146 2848
L] B2507 i] [} a 2,735 5,057 2,850 10,662
T0 BI267 0 [ a 3.561 8044 1603 18,208
T BI2TIGT 0 1] a 8. 824 6,943 T06 18,473
72 Bi2RAT a 0 o 6.938 5,068 1,804 14,910
73 Br2O/97 ] [4} [i] 14,570 2,554 1.882 19,146
74 B30T 8] 0 b} 9.804 4 559 773 15,178
75 3:31/97 0 0 a3 2,803 7.732 a7 11.325
FALL TOTALS 3,188 637 3,282 623,367 153.502 173,398 957,424
SEASONTOTALS 133,691 96,399 3,282 §23.367 153,502 269883 2,885,357
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Table 7. Twentyfour-hour sampling estimates compared with daily nine-hour sampling estimates for the
Yukon River sonar project, 1997.

Left Bank

Left Bank
Sampling Right Bank Nearshore Offshare Total Total %
Date Method Passage Passage Passage Passage Differences
6/19/97 24-hr 13,124 15,181 22170 50,445 23.91%
9-hr 15,448 21,657 29188 66,293
7/14/97 24-hr g,477 13,620 8,811 28,908 -4,10%
8-hr 5,758 13,455 8,857 27,770
7129/97 24-hr 5,686 17,351 9,195 32,233 -0.03%
9-hr 5,997 18,021 8,205 32,223
8/19/97 24-hr 7.031 11,449 12,955 31,435 13.15%
S-hr 6,265 15,718 14,228 36,212
TOTAL 24-hr 32,318 57,571 53,131 143,021 11.99%
9-hr 33,468 68,852 60,178 162,488
% Differences by zone: 3% 16% 12% 12%
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Tabie 8.

Target strength estimates of a 4.2 kg, 10.2 cm lead weight target
(approximately -28 dB target) from digital storage oscttloscope
(DSO) and dual-beam echosignal processor (DB ESP) measurements
from the Yukon River sonar project, 1997.

Range Distance DB ESP DSO

from active between # Echoes # Echoes Std Avg peak Avg
Transducer Transducer Xducers  priorto after Dev TS TS TS

Date {mjy {m) filtering  filtering  (dB) (dB) (dB) (dB)
6/8/97 100 'LBOS 42 -41  -46
6/15/97 112 LBOS 72 -40
6/25/97 68 “LBNS -57 -85
713197 112 LBOS 60 -33 -39
7i7/97 155 LBNS -43  -40
777197 165 LBOS 50 -49

717197 158 LBNS 46
7/19/97 112  LBNS -38 45
7/30/97 186 LBNS -45 52
7/31/97 24  LBNS -1 34
8/18/97 184 LENS 22 14 41 -31 -56 -63
8/18/97 100 LBOS 86 -34 -4
8/23/97 22 LBNS 542 75 30 -32 -32 -38
8/28/97 179 LBNS 136 39 36 -48 -53 .57
8/28/97 82 LBOS 97 504 158 35 -44 46 -49

‘Laft bank offshor transducar

“Left bank nearshore transducar
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Table 9. Target strength estimates of a 38.1 mm stainless steel target (approximately ~40 dB target)

from digital storage oscilloscope (DSO) and dual-beamn echosignal processor (DB ESP)

measurements from the Yukon River sonar project, 1997.

Range Distance DBESP Dso DSO Left-Bank
from active between # Echoes #Echoes Std Avg peak Avg signal  signal
Transducer Transducer Xducers priorto after Dev T8 TS T8 loss loss

Date (m}) filtering filtering (dB) (dB) (dB) (dE)} (dB) (dB}

6/8/97 98 'LBOS 42 -46 6 3
825/97 53 LBNS -5 66 26 16
7119/97 113 LBNS 1085 638 28 37 41 48 6 7
7/30/97 186  LBNS 51 54 14 10
7131797 23  LBNS 2865 2576 38 -40 -37 40 0 10
8/18/97 100 LBOS 86 3ar 293 38 45 .38 .5 10 11
8/23/97 22 LBNS 831 553 4.8 37 40 43 3 15
8/28/97 179  LBNS 3o 2 19
812897 82 LBOS 97 610 317 22 41 -53 -54 14 19

'Left bank offshare transducer

“LeRt bank nearshere transducer

*Note: Unable ta find tha stainless steel target
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Figure 1. Topographical map of the Yukon River in the vicinity of the sonar site,
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Figure 2. Yukon River bottom profile from the right-bank transducer to the left-bank transducer at the sonar project site,
recorded on 28 August, 1997.
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Figure 3. Yukon River lefl-bank profile recorded on 1 August. The upward slope past the 500 m point marks the down-

stream edge of the River Bend sand bar beyond the sonar project’s ensontfied range. 1997.



Figure 4. Bathymetric map of the Yukon
iver sonar sampling area, 1997.
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Figure 5. Pictures ol the debris load on the Yukon River taken on
29 June 1997 in front of the sonar camp.
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Figure 6. Daily estimated passage of chum, chincok, and coho salmon
for the Yukon River sonar project, [997. Solid black rectangles identity
25%, 50%, and 75% passage dates.
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Figure 7. Daily proportions of fish passage by species from 6 June to 18 July for
the Yukon River sonar project, 1997.
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Figure 8. Daily proportions of fish passage by species from 19 July .0 31 August
for the Yukon River sonar project, 1997.
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Figure 11. Horizontal distribution of left- and right-bank passage estimates
for the Yukon River sonar project from 6 June through 18 July,
1997.
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Figure 12. Horizontal distribution of left- and right-bank passage estimates
for the Yukon River sonar project from 19 July through 31 August, 1997,
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Appendix A, Amplitude and range of the reverberation bund observed sporadically during the 1997 Yukon River sonar
field season, with daily equipment settings, estimated signal loss, and standard target strength estimates.
Sirsta 3 Strats 4 Strata § Straia 3 Strata 4 Strata §
Water Matse Band Added Acicied Added Pulsa powsr powel power Sidigl DSO Sidigtdb trams- - Sioigl
Level Ampl Range Tx Grora Tx Groro T Grofe wilh increase incresse increase lead  stesl lead stesl ducer Range Comments
fm]) Dete (dB) (m} of {dB) dB d8 mS dB ] d8 d8 ¢f dB a8 # m
-33 0-40
-43 o 5i -10 g 10 0 04 nosg 3 3
-48 025 no sig -10 o -10 0 0.4 nosag 3 3
10-45 no sig -10 o_-10 0 04 nosig 3 3 -48 56 5 100
41 835 o sig -1d o -10 0 04 nosig k| a
-44 10-63 10 o -10 a 10 0 04 3 3 3
-48 10-25 13 a -13 o -13 O o4 1] (1] a
=13 o3 o 13 o Da o o o
13 o 13 a 13 0 o4 i} o i}
57 1247 13 o 13 o -13 o o4 a o 1]
-13 o 13 o 13 0 04 a 1] [ER 4] 5 112
=13 o -13 o 13 o 04 L] o o
13 o -13 o -13 0 o4 i} 0 i}
-13 o -13 o 13 o D4 Q 4] ]
-13 0o -13 0 -13 0 04 1] 1] ]
-13 o 13 c -13 0 0a 4} 0 (]
-13 0 -13 g 13 c o4 5] [} 0
-13 o 13 0 out 0 04 0 0 out noise is back
-43 0-58 -5 4} -5 a -6 o 04 7 7 7
-42 053 3 +6 -3 +6 -3 +6 0.4 16 16 16
AT 090 3«8 -3 +6 -3 +6 L] 16 16 18 &5 65 4 [
-42 0-80 o 9ig na sig na sig no sig nosky o sig
45 0-108 o sig -3 0 na sig no sig 16 nio sig
o sig -3 0 mo sig no sig 16 na sig RE and LBOS oud after period 1,
Transducets cut of wabes
Transducers out of wated
na &ig no sig (=% = na &g moslgy  No sig
no sig no sig no sig noslg  noslg  nosig
Vs 48 no sig N0 ag no sig e sig na sig  No =g -39 5 112
Ti4 no sig -3 a a3 0 04 nosig 10 10 Began sampiing LB again
-Continued-
*Peak walef levels 36



Appendix A (Page 2 of 3)

Strata 3 Strala 4 Strata § Stratn 3 Strala 4 Sorala S
Viater Hosse Band Added Added Added Pulse power power powsd Statgt DSO Stdigt db trans- Stdigl
Lewvel Ampl Range Tx Giofa Tk Grore Tx Grore weilh increase increase mcfease lead sieel lead steel ducer Range Comments
[m) Dale (dB] (m) oB [dB) oB (B8] dB [dB8) ms a8 dB ua g8 di o8 dB B m
6.9 745 -45 050 nosig -3 Bwm -3 Bwm 04 13 13 13
6B 746 -45 050 -3 &fm -3 Bum -3 GMm 0.4 13 13 13
67 Iq -3 6/km =3 B/km -3 6/am 0.4 13 13 13 40 4 185
65 T8 -3 a 3 G 3 oD 04 10 10 10
G4 70 47 040 £ o & o & [ 7 7 7
6.2 710 P! g -6 o & o o4 7 T T hosse infense on LBOS
B0 T -10 o -0 o -10 o 04 3 3 3 Moese naimower and lighter
55 TNz 54028 =10 o 0 0 -0 o oa 3 3 3
57 TN3 -10 o -0 o -0 o a4 3 3 3 NOse is eSS
55 7M4 -10 o a0 o -10 0 04 3 3 3
54 TS 50 25-29 =10 o 10 a -10 o 04 3 3 3
52 N6 10 a o 10 o 04 3 3 3
51 TAT ] o A a & o 04 7 7 7 -an 4 158 Signal faded as we walched
50 7na ] o 4 0 & o o4 7 7 7
4% 719 L7 o 6 a 4 1] 04 T 7 T -5 48 =37 4 112
48 720 o o & [ o o4 7 7 7
4.8 7 & o -4 [+ o 04 7 7 7
48 7122 L] o & o & 0 04 k) 7 7
4.8 7123 6 Q .6 0 & a 0.4 7 7 7
4.8 7124 L] o -8 o -6 a D04 7 7 7
4.9 7125 -6 afan -G 4/km A 4fkm 0.4 7 g 9
49 7126 -8 d/km -6 4 -G afkm 0.4 I g ]
49 727 -10 &/km -6 dfm -5 4fkkm | a 9 ]
49 78 A0 Ak 6 dAtkm & dfum 04 3 8 g
489 7129 A0 4km -8 dAfkern -5 dfam 04 | g B
49 720 -10 Gikm -6 Bkm -6 Bfkm o4 4 10 10 .82 -64 4 186 Signal faded as | waiched
50 T =10 &Mk 6 Gfam -6 Bflam 04 4 10 10 34 -40 -40 4 n
50 an -10 &um 6 fam -6 &fm 04 4 10 10 Signal increasing
48 82 -0 o & o A o0 o4 3 7 T
49 83 A0 oD 6 0D -6 a 04 3 7 T
49 8/ 453943 10 &km -6 Gfam -5 Bfm o4 4 10 10
50 &5 -10 o -8 o & 0 04 3 T 7
51 ans -51 30-37 =10 4flem -8 4 8 4fkm 04 3 a a
52 a7 =10 &fam -3 Bam -8 Bikm 04 4 14 11 Moise nCreasing

-Con



Appendix A. (Page 3 of 3)

Strata 3 Strata 4 Strata 5 Strata 3 Strata 4 Strata 5
Water Molse Band Added Added Added Pulse powar porwead power Stdlgt DSO Stdigt db  trans- Stdigt
Laval Ampl Range Tx Grore Tx Grore Tx Groro  widgth Increase increase increase lead steel lead steel ducer Range Comments
{m) Date (dB) {m} dB ({dBy dB (dB) dB (dB) ms dB8 dB dB dB dB dB dB W m
53 8/8 -10 8/km 0 8/km -6 8/km 04 4 17 11 Noise band narrow, strong.
8/8 =10 12/km -3 12/%m -3 12/km 0.4 4 16 16 Noise disappeared stilt have sig loss
5.4 8r9 -0 12/km O 12/km -3 12/km 0.4 4 19 16 Noise is back and strongl
55 810 =10 1URm G 12/km -3 12/km 0.4 4 19 16
55 &/t -10 0 0 16/km 0 &km 0.4 3 ksl 17
56 &M2 -10 Blkm 0 18/km 0 &km 0.4 4 21 17 Muolse disappeared.
56 8M13 -10 &km 0 16/km ¢ Bkm 04 4 21 17 Noise back.
56 &14 -10 8km -3 16/km G B/km 0.4 4 18 17 Neoise streng, then waak.
56 8&N15 -43 18-32 -10 8fkrn -3 8/Wm 0 4/ 0.4 4 14 15
57 &16 -43 1570 -10 B/km -3 B/km 0 4/km 0.4 4 14 15
57 8117 -43 27-39 -10 8/km -3 B/km 0 4/km 04 4 11 15
85T 8/18 -10 8%km -3 B/km Q 4fum 04 4 11 15 63 -51 4 184
8/18 -10 8/&km -3 Bfumn Q 4%m 04 4 11 15 41 -50 -45 5 100 Collected water samples
5.7 8119 -10 &km -3 B/km Q0 4/km 04 4 1% 15
57 Br20 -41 28-42 -10 10rkm 0 10/km Q 4/km 0.4 4 18 15
568 821 -10 10/km -3 10/km 0 4/km 0.4 4 15 15
56 8r22 -10 10/km -3 10/km 0 4/krn 0.4 4 13 15 noise strong
56 8/23 -10 107/km -3 10/m D 4/km 04 4 15 15 36 43 -32 -37 4 22
56 8/24 -10 12/krm -6 12/km -3 4/km 0.4 4 13 12 noise streng
56 825 =10 t2/km -6 12/km -3 4fkm 0.4 4 13 12 neise strong
5.6 8/26 =10 12fhm -6 12fkm -3 4'km 0.4 4 13 12 nolse disappeared, strong dwnstim
826 -10 12/km -6 12'km 0 4'km 0.4 4 13 15 signal fading...
5.7 &27 -10 12km -6 12/km 0 4'km 0.4 4 13 15 noise strong,signal fading..
57 8a'78 -10 12um 0 12/km 0 12/km 05 4 19 19 -57 -48 4 172 Can't find stainless steel target
828 =10 12/km 0 12/km 0 4/km 0.6 4 18 15 49 54 44 -4 5 B2
- Tras] 10 12%m Q 12/km 0 4/km 0.6 4 19 15
56 &9 -10 1T2km -6 12/km -3 4flm 08 4 13 12 noise less, than more
5.6 830 -48 34-40 -10 0 -3 20/km t] 0 0.6 3 20 13
57 & -10 0 -3 20fkm 4] o 0.5 3 20 13
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Appendix B. SAS program code used to generate passage estimates and
variances for the Yukon River sonar project, 1997.

IR AN EREE RS EREERREERSEERERSR SR L EENEREERELELERESESRFEEEEERFREREEREEEEERE RSN BRI

IR R AR A EE NS AR SN AL R R R N LS NE R L EREEEE LR R RN SRR RN R R LR RN

L LR ]
** FILE: yuk87v2.sas bl
= TITLE: 1997 Yukon River Sonar Data Processing Program >
** PLATFORM: SAS 8.12 LR
** DATE: 12 June, 1897 *H
* ok L]

EE RN E R R R RN SR AT RN EEE R R SR L F R R ERE EE S B N RS S EREEEEE S R EE EE R R R E N E NS E)
R RN FE RN SRR RN EEEEERENSEESE RN N FEE IR N BN NS EF SR N ENFE R N R ]
* 1.0 SET TITLE AND PAGE LENGTH AND WIDTH FOR QUTPUT. *
t-q-‘llﬂlnIi!iiﬁ‘ik*’titl.ilﬁia‘lﬁ‘i)q*itiit-l‘illiqut.lnﬂll-ﬁ’*ttt:q’t;
titlet "YUKOMN RIVER SOMNAR - 1997 DATA PROCESSING PRQGRAM - Version 2°;
options linesize=132 pagesize=50;

IR R RSN SR SRR EEEEFERERELEEREEENE RS EFEREE R S R E s A ERFER R RN E R R LR 2]

LA ERERERENEES RESEEAEESERSSESERERREEEEERERREEEREEREFEENEREESENNESEEEEE LR]

* &
** 2.0 INPUT REPORTING PERIOD DEFINITIONS. -
- LR

LESA SRR NNEEESESEEEEFFAL SN SR EN R R ER RS AR RN NEENEEREESEEREEERENENEEE]
EEE RN ERNERFEESERESENEREE SRR RN RR RN SRR AR LR RS R FEERERREENERSSNELESEER]
* 2.1 AEAD REPORTING PERIODS FROM AN EXTERNAL ASCII FILE. *
ﬁkglﬁkiﬂ’bt!*tttk*ﬁt*ﬁtit*liatﬁttﬁkitltliiliiilltliﬂ(tﬂ#tthilklﬂtﬁk‘*;
data rptdays;

infile 'd:\ydata\y97 \rptperg7.dat’ firstobs=8;

informat day mmddyy8.,

format day date7.;

input report day plotchars$;

label report='REPCAT PERIOD®

plotchar="PLOTTING CHARACTER';

run;
WA AT R AT A TR A AR A A A AR AT AN T AR NI A A AR AT AN TN R TR R ARK SR AR AR A AR R LR AR AR
* 2.2 COMPUTE NUMBER OF DAYS IN EACH REPOAT PERTOD. *

I F AR R RN R R R R EE SN FNREEE SRR NERESESEELESEREE SRR RS SR EREEN SR RS SN &)
]

prot summary data=rpltdays nway;
class report;

var day;

output out=tempi n=ndays;
©un;
IEFERE R RE R SRR EEEEEE L ERE LR RS E SRRl R LR L
= 2.3 MERAGE REPORT DEFINITION DATA WITH NUMBER OF DAYS IN EACH *
L AEPORT PERICD. *

’t-a--kagtli*txkitiia:tk*lil*II'itu*tltt**i**#’ti!it**ﬂttttiitaitlt*tl;
data rptdays;

merge rptdays tempi(drop= _type_ _freq_},

by repart,
rumn;
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Appendix B. (Continued)

I EEEEEEESESERERRRFEELEEER SRS RRAEER RSN R FEREERE SRR ERRLSR R SR}

R AR A AT AR R AT AR TR AR NN RN R AR A R A AR AN AR R R ARRA R AN AR R A A AR AR A AN Ak A AN

L. Ll
** 3.0 INPUT TESTFISH DATA. . X

AR R FE FE R PR L S F L R RN RS R E R R R NI R NS R R R R R EE RS R RS RS ER SRS E R ER &1
*w*nxktt****it*ﬂ*t*tt*tt*nt*&t*x**wttk*txttttt*ﬁtr*t**k*twtkuttk**titt;
AR EREEERES SRS S ENERFERESTERENEEREEESERERRERREEEEREEENERSEERRERSE RN EESSE]
* 3.1 READ TESTFISH DATA FROM ASCII FILE UNLOADED FROM RBASE. *
ﬂtﬁtik***kﬁ*iiiktitwi!*xlw*tnwt*t*ﬂwt**x*!tt*tt*tt*titrtilﬁigiiitikt*l;
data testfish;

infile 'd:\ydata\y97\tfish87.dat’' delimiter="',';

informat day mmddyy. startout fullout startin fullin time8.;

input day tfperiod qlbzone$ gbank$ mesh fathoms startout fullout

startin fullin gmethod$ refno$ captain$ spcode length sex$;

* STRIP DATA FROM RBASE STAINGS AND CONVERT TEXT TO UPPER CASE;
bank = upcase(substr{gbank,2,1));

lbzone = upcase(substr(glbzone,2,1));

method = upcase{substr{gmethod,2,1));

= DEFINE ZONE VARIABLE;
if bank eq 'R' then

zone = 1,

else if bank eq 'L' and lbzone eq 'N' then
zane = 2;

glse if bank = 'L' and lbzone eq 'F' then
zong = 3;

alse
zone = .

* DEFINE SEASON VARIABLE AND CORRECT ANY CHUM SPECIATION ERRORS;
if month(day) le 6 or (month(day) eg 7 and day{day} la 18) then

season = ‘early';

alse
season = ‘late’;

if season eq 'early' and spcode eq 6 ‘then
spcatde = 5;

if season eq 'late’ and spcode eq § then
spcode = 6;

* COMPUTE DRIFT TIME IN MINUTES AND EFFORT IN FATHOM HOURS;
if fulleout 1t startout then

do;
t1 = startout;
t2 = fullout + 86400;
t3 = startin + 86400;
t4 = fullin + B6400;
end;
else if startin Lt fullcut then
do;
t1 = startout;
t2 = fullout;
t3 = startin + 8§8400;
t4 = fullin + 86400;
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Appendix B. (Continued)

end;
else if fullin lt startin then
do;
t1 = startout;
12 = fullout;
t3 = startin;
t4 = fullin;
end;
glse

i (183
do;

t1 = stariout;
t2 = fullout;
13 = startin;
t4 = fullin;
2nd;
driftmin = (t3 + t¢ - t1 - t2)/120;
fathhrs = fathoms*driftmin/60;

* DEFINE SPECIES NAMES;
length species $ 8;
if spcode 8q O or spcede = . then
spacies = 'NONE';
plse if spcode eq 1 and length ge 70C then
species = 'CHINOOK';
else if spcode egq 1 then
species = 'JACK';
else if spcode eg 3 then
species = 'COHO',;
else if spcode eq 4 then
species = 'PINK';
else if spcode eq 5 then
specias = 'SCHUM';
if spcode eq § then
§ = "FCHUM"';
spcaode eq 7 then
species = 'CISCO';
spcode ge 8 and spcede le 9 then
pecies = '"WHITE';

1

w

Bl

oo

- = I
w
3

-
i
- =

=]
=

species = "OTHER';

* DEFINE VARIABLE NEEDED IN SECTION 8.1;
_typa_ = 0;

* FORMAT VARIABLES:
format day date7. startout times5.;
label day='DATE';

* DROP UNMEEDED VARIABLES;
drop t1 t2 t3 t4 spcode fullout startin fullin glbzone bank gbank
qmethod refno captain sex seascon lbzone;

run;
LERENENEFEREE RS RSB AR R EEE S NS EELER RS AR E XS FERERESNESEES AR FRE A S F NS
* 3.2 DETERMINE MOST RECENT TESTFISH DAY AND SAVE. *

AR EE AR E Ak AR I A R RRA AR AR R AR A AR NN TR AN AN RANKN RN RN R AN RN RN AT AR M deHwe
3

proc summary data=testfish;
var day,
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Appendix B. (Continued)

output out=maxtfday max=maxtfday;
run;
IR EER RN EE R SR NNREREEE AR RS SEERERRER SRR R R R AR RRRRRREERLRERENELES

[EEE RN EE RN R RN E RN ELE AR NSRS R R R RN E NSRS SR ENSERRERE R REET EARER LR ERE)

ko * %
*+ 4.0 COMPUTE NET SELECTIVITY. . s
"% ®

AR EERS SRR SRR LR ELEREES SRRt R bRl st RSl EERERRERESES]

EREE RS FEEERE SR REREENS SRR EERER SRR LR ERNESER RS RER RS SRS SRR RR SRS N
¥

LAEEREEREE NS EES SR NS EEREESEERERREEERELE LSRR EEEEREERREEESESEERERERERRRERNE]

* 4.1 AEAD NET SELECTIVITY PARAMETERS. *
*n*kknktt*a*****ttt******iiR***ﬁktk**k****t**iti*ﬂk*t*liiitt#ti******#;
gata netsel;

infile 'd:\ydata\yg7\netsel97.dat' firstobs=5;

input species$ a b t;

run;

LR R R E R R SR AN P E R E A EE RS EEE SRR FE T EF NS FE R RN R EFEEE SR ERA RS EE R SR NES RN R
* 4.2 S0ORT DATA AND COMBINE TESTFISH DATA WITH NET SELECTIVITY =
* PARAMETERS. ®

i«ttttfﬂﬁkﬂ*t**t**i**t**t**t**rt**!t***ti*ht*i*t*tﬁ!tt*tt**ﬂ*ikﬁika*tk;
proc sort datastestftish;
by species;
run;
proc sort data=netsel;
by species;
run;

data testfish;
merge testfish(in=y) netsel;

by species;

if vy,
run;
LEN SR A ENRRREAEREES SRS LN EEEENEER SN RES RSN EFENZEFEEERRERXR AR RS R FEE]
* 4.3 CJMPUTE NET SELECTIVITY. *

nlkR*twxit****wtt*k**t*ta**ikt****x**tﬂk*xtt*k#*k!t*tt*t*kﬂkr**t*t*ttk;
data testfish;
set testfish;
if length e 0 or length eq . or mesh le Q or mesh eq . or
method eg 'B' then
errcheck = 1;
else
do;
lpr = length/{mesh*50.8};
dumi = exp{-a*(lpr-t));

end;

if species eq 'NONE' or errcheck eq 1 then
select = 0,

else

select = ((1-b)**{1-1/b})*dum1=({1-min{1 b*dumt))**(1/b-1});
drop lpr duml errcheck a b t;
run;
LA FES SRR ESTEEEENESEANNESEEEREREEREENERTESEEE SRR SREE SRR ERELEELERSEN]

LR EA RN AEAS LRSS FEFNFERER SRS AR R EEREEEEEE LSRR Sl i REREERLERES.]

K K
** 5.0 COMPUTE TRADITIONAL CPUE FOR FISHERY MANAGERS. *x
ke LE
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LEA SRS ERLERELER SR AEREEREREER S SEREFER SRR R R R R R IR RS

EE LA SRR EREEREERENLESEEEERRESRREEERELEEERERELENEEEEREEEENTEIRSEEEE SR EES R N
H

[EEEEEREREEREEREEEE SRR R RSN SRS RE RS EEE TSR R R R E R SR E R RS R 2RSSR EER R0

* 5.1 ISOLATE DRIFT DATA, AND DO PRELIMINARY DATA PROCESSING. '

RS R R SRS SE RS LRSS SRRl RR R LRSS R YRR ER YRR RSRE SRR R SRR E X N
2

data tradcpue;

set testfish;

» KEEP DRIFT DATA;
if method eq '0';

* COMBINE CHINOOK SIZE CLASSES;
if species eq 'JACK' then
species = 'CHINOOK';

* DEFINE MESH GROUPS;

if mesh 1t 5.0 then
delete;

else if mesh le 6.5 then
meshgrp = 1;

elge
meshgrp = 2,

* DEFINE BANK VARIABLE;

if zone eq 1 then
bank = 'RIGHT';

else if zone eq 2 or zone eq 3 then
bhank = ‘LEFT';

else
bank = '.';

if bank ne '.°';

* DEFINE NEW VARIABLES;
if meshgrp eq 2 and species eg ‘CHINOOK' then

chinn = 1;
else
chinn = 0;
if meshgrp eq 1 and species eq 'SCHUM' then
schumn = 1;
else
schumn = O,

if meshgrp eq 1 and species eq 'FCHUM' then
fechumn = 1,

else
fehumn = 0O,

if meshgrp eg 1 and species eqg ‘COHO' then
cohon = 1;

else
cohon = 0

* DROP UNNECESSARY VARIABLES;

drop fathoms length method zone driftmin species select _type_;
run;
A AR AR KRR XX ARANER AT AR AKX A RA KA N AT R D AT I AAR RS A R A kAR AR ke h Ak A e R Ak A A ko
* 5.2 COMPUTE THE NUMBER OF FISH OF EACH SPECIES CAUGHT IN EACH *
" DRIFT. *

Y R R N R RS E R S R R R E R RS R E RN E R L R R EE R SRS LR R RS ]
1
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proc summary data=tradcpue nway,
class day bank tfperiod meshgrp mesh startout fathhrs;
var chinn schumn fchumn cohon;
output out=tradcpue sum{chinn)=
sum({schumn)=

sum{fchumn)=

sum{cohon)=;
run;
IR RS RS E RS AN SRR RS NS R A EELERNFEEFERR SRR R R ERE SRR SRR RS TR
* 5.3 CREATE NEW FATHOM*HOURS VARIABLE FOR EACH MESH GROUP. *

LR R SRR LR S RN ESEE R LR SN ERERELIEREEEEEFEERARREEREEEERRSRRREEENEEERERENEE I
]

data tradcpue;

set tradcpue;

if meshgrp eq 1 then
fatnhrss = fathhrs;

else
fathhrss 0;

if meshgrp eq 2 then
fathhrsl = fathhrs;

else
fathhrsl = 0;
run;
RN NS SRR SRR SR EREEREREEREFAREERRER R RRREF R SRR R RS S S R FEES SRR R RE RS ES]
" 5.4 SUM CATCH AND EFFORT BY DAY AND BANK. *

*kw*k**x*tﬁ**t*tt#*k*ttka*wtttknlitkl!tlttttﬁt*ﬂttt**’wian*ﬁ**k*wu:vr*;
proc summary data=tradcpue nway;
class day bank;
var chinn schumn fchumn cohon fathhrss fathhrsl;
output out=tradcpue sum{chinn)=
sum(schumn)=
sum(fchumn)=
sum{cohon)=
sum{fathhrss)=
sum{fathhrsl)=;
run;
LEE R SR T EEEEEER LSS EERR SR NEEER LR RR L EEEREENERESRRENERREER RS ESR RSN
* 5.5 SPLIT DATA BY BANK. *
*xt*t**t*****kit******tt‘tt***t**t**t*t*********’**t****t*t*******t*t*;
data lcpue;
set tradcpue;
if bank eq 'LEFT';
run;

data rcpue;
set tradcpue;
if bank eq ‘RIGHT';

run;

LA R AR LR R RS ERRERRE LR SRR NALREEREEEEREN SRR R SRR RS RRERREERERSEE]
* 5.6 DETERMINE THE FIRST TESTEFISH DAY, COMBINE WITH THE MAXIMUM *
" TESTFISH DAY, AND CREATE A FILE WITH A RECCRD FOR EVERY DAY. *

L2 XSS SR AR SR ES SRR R ESERAERERSENFSERES RN EREESERESENERLEERRLERERERES N
)

proc summary data=testfish;

var day,

ocutput out=mintfday min=mintfday;
run;

data daylist;
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merge mintfday maxtfday;
do day = mintTday to maxtfday;

output;
end;
drop _type_ _fregq_ mintfday maxtfday;

run;
(E RN A RN AN AN RSN S SRR R RN A RS R RN AN Y R RS E R R RN RN
* 5.7 MERGE FILES BY BAMK WILTH THE FILE WITH A RECQRD FOR EVERY DAY. *
kki*ﬁtQﬁkq**k*ttﬁ'ﬂinuh#***ﬁ****t*’rkxklxn!*kﬂtlﬁtiﬁtt*tttxnlk*kt!#*t!;
data lcpue;

merge lcpue daylist;

by day;
run;

data rcpue;

merge rcpus daylist;

by day;
run;
I FREE R RSN EER AR FEAE SR SR AR AN E R E R FE R R R RN EE R RN AR NEE NSRS RN NEREENER]
* 5.8 SET MISSING VALUES TO ZERO AND COMPUTE CPUE. *
LE AR AR SRR R EREFEREREEERESEEEEEFR LS RS RN NENE S EER NSRS ANNE RN ENE B
data lcpue;

58t lcpue;

* SET MISSING VALUES TO ZERO;
if chinn eq . then
chinn = 0;
Lf schumn =2q . then
schumn = Q;
it fchumn =q . then
fchumn = O;
it cohon eg . then
cohon = O;
if fathhrss eq . then
fathhrss = Q;
if fathhrsl eq . then
fathhrsl = 0;

* COMPUTE CPUE;
it fathhrsl gt 0 then
chine = round(chinn/fathhrsl, 0.01);
else
chinc = D,
if fathhrss gt O then
do;
schumz = round{schumn/fathhrss, 0.01);
fchume = round(fchumn/fathhrss, 0.01};
cohoc = round{cohon/fathhrss, 0.01);

end;
else
do;
schume = 0
fchume = O;
cohoc = 0;
end;

* FORMAT VARIABLES FOR QUTPUT;
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format chinc schumc fchume coho¢ fathhrss fathhrsl 6.2;
label fatnhrss ="SMALL MESH FATHOM HOURS'
chinn = 'CHINQOX CATCH'
chinc = 'CHIMOOK CPUE'
fathhrsl = 'LARGE MESH FATHOM HOURS'
schumn = 'SUMMER CHUM CATCH'
schumc = 'SUMMER CHUM CPUE*
fchumn = '‘FALL CHUM CATCH®
fchume = °"FALL CHUM CPUE'
cahan = 'COHD CATCH'
cohoc = 'COHO CPUE®;
run;

data rcpue;
g8t ropue;

* SET MISSING VALUES TO ZERO;

it chinn eq . then
chinn = D;

if schumn eq . then
schumn = 0;

if fchumn eq . then
fehumn = 0

if ¢ohon &g . then
cohon = Q;

if fathhrss eq . then
fathhrss = 0;

if fathhrsl eg . then
fathhrst = 0;

* COMPUTE CPUE;
if Tathhrsl gt O then
chinc = round{chinn/fathhrsi, 0.01});

Blse
chinc = 0;

if fathhrss gt O then
do;

schumc = round({schumn/fathhrss, 0.01);

fchume = round(fchumn/fathhrss, 0.01};
cohog = round(cohan/fathhrss, 0.01);
end;
else
do;
schumc = 0O;
fchumc = 0;
cohoc = 0;
end;

* FORMAT YARIABLES FOR QUTPUT;
format chinc schumc Tchumec cohce fathhrss fathhrsl 6.2;
label fathhrss ='SMALL MESH FATHOM HQURS'

chinn = *CHINOOK CATCH'

chine = 'CHINOQK CPUE'

fathhrsl = "LARGE MESH FATHOM HOURS'

schumn = 'SUMMER CHUM CATCH®

schumc 'SUMMER CHUM CPUE'

fchumn 'FALL CHUM CATCH'

u
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fchume = 'FALL CHUM CPUE’
conon = 'COMO CATCH®
cohoc = "COHO CPUE';

run;

WHE AR AAAA TR AR AR R R AR RN T AN A C R R T R AR AR AN N AT RN A R R E AR AR TR T C RN koo

* 5.9 PRINT CPUE INFORMATION. *
wk*lt!wlﬁrurx!Rla*wtﬂtRntk*lkﬂ*hktttkk*it!*!!***!a*xt-atta*tkﬂkin*h«tﬁ;
title2 'LEFT BANK CPUE IN FATHOM*HOURS';
titled 'Small meshes: 5.0, 5.5, 6.5';
title4 'Large Meshes: 7.5, 8.5';
groc print data=lcpue label;
var day fathhrsl chinn ¢chinc fathhrss schumn schume fohumn fchume
cohon cohoc;
sum chine schumc fohume cohoc;
rurn;

title2 'AIGHT BANK CPUE IN FATHOM=HOURS';
titleld 'Small meshes: 5.0, 5.5, 6.5;
titled 'Large Meshes: 7.5, 8.5';
prac print data=rcpue label;
var day fathnrsl chinn chinc fathhrss schumn schumc fchumn fchume
cohon cohoc;
sum chinc schumc fchumc cohoc;
run;

LEREERRESEERELEAEEEEE SN RSN R ERNEEESEEER R SRR LE R R LR RN

Ak A Ik kA KM KA Ak kA ko A N kNN NIk kA XN A AR T RS R I A AT A TN AR AR R LA NN CA N RNAT KA

** 5.0 PRINT SUMMARY TESTFISH RESULTS FOR MOST RECENT DAY. rx

AX N TR AR A R E N RN AT AN N AN R Rk AN kA G n s ke kAR AR T AT RAARKAN T RS R AR T AR = >

LEERERELESE N AL AEE AR R LR ENEE RS RS EAREREEEEEEENEEE SR ENNENEENELELERIN
1

AEEEFEEELER LIRS R RS NESNE SRR E RS R R e R R R NN Y]

* 6.1 MERGE TESTFLISH DATA WLITH LAST TESTFISH DAY, AND DISCARD ALL =

= BUT MOST RECENT DAY'3 DATA. *
- Ll
* NOTE: TO OBTAIN MORE THAN 1 DAY'S DATA, CHANGE THE ZERC IN THE =
* IF STATEMENT TO A LARGER MUMBER. *

LEREEREEEEFEEEE RN EEERELAERRA NSNS RN ENERNERERSERFLERRERERRENEEREREENENEERLERSS)
1

data tfrecot;
merge testfish maxtfday,
by _type_;
if day ge maxtfday - O;
drop maxtfday _type  Treq_;

run;

AN R AT TN E T AR A LI R AN AN T A AT R AA R AR A A A X R AT A AR A AR AR AN AR R AT IR I XA R AR AN A AR
* £.2 COMPUTE THE MUMBER OF FISH 0OF EACH SPECIES CAUGHT IM EACH *
* DRIFT. “

IREEREE AR EFEFSSEIEELEFEAEEEERSERSESEE R SRRl SRRt el LRI
13

proc summary data=tfrecnt nway;
class day tfperiod mesh startout zone method species;
1d fathems driftmin fathhrs;
var langth;
output out=tfrecnt n=ncatch;
run;

HAKE A KT R KK AAARA A AT LA AR R A AR N R AR A N A E T XN AR KRN RN N A de ok dek b o Aok dode v ey ol ok ko
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* 6.3 TRANSPOSE DATA TO GET ONE LIME PER DRIFT, EACH SPECIES IN A *
. SEPARATE VARIABLE. *
t!.ltlt.llillliilllt’thtttl:tntk!'q!-.!ﬁt*ltitttti!itﬂtﬁ*ll*l.ﬂ’-ttlii;
proc transpese data=tfrecnt out=tfrecntw;
var ncatch;
id species; .
by day tfperiod mesh startout zone method fathams driftmin;
run;
LRSS EEE RS RS R RN S SRR R RN ERENERERARRRERE RSN A RRNNARLLSESERREENERELERSERESE]
* 6.4 CAEATE DUMMY DATASET CONTAINING ALL SPECIES. IN SUBSEQUENT *
# PAINTS THIS ENSURES ALL SPECIES ARE LISTED, EVEN IF NON WERE  *»
* CAUGHT . =
tﬂilt-llt*lttillkilii*tw!*ﬂlﬂi!ixII*'!IIX'I*R!kttwattx*wi-t-ittt!t!ﬁ'ﬁ;
data spplist;
chinook = Q;
jack = 0;
schum = 0;
fchum = G;
coho
pink
white = 0;
cisco = 0;
other=0;

run;

= 0;
= 0

]

EE R E R R A RA SR RS EREEEE LSRN NESEREEENEERELEEANELERELEELEFER ST SRR AR EEE SRS E]

* 6.5 MERGE TESTFISH DAIFT DATA WITH SPECIES LIST. *
IR ELE AR S S RS R E R ERE S EE RN R RN RS L EEEEE R R RS ERERE R RIS R R E R R ER EEENE S N
data tfrecntw;

set tTrecntw(in=a drop=_pame ) spplist;

it &}
run,
LR R R AR R R RN L L AN AR R E PR LN EENE LR NS R R R EENEREESE LSRN NN
* 6.6 TRANSPOSE DATA BACK TO GET NUMBER CAUGHT INTO A SINGLE COLUMN. ¢
1'.&!1-11!ll-u'rktli*tklkia'ﬁﬁ!-!itf!xkltw'tk*tﬂii!itﬂ*ﬁﬁ!ltti'tﬁ*t-!w
proc transpose data=tfrecntw nams=species out=tempt;

var chincok jack schum pink fehum coho white cisco other;

by day tfperiod mesh startaut zone method fathoms driftmin;

run;
AR AA T RN XA R T AR T AT AR AAT AN A SR AT AR ARy A AR AR A ARAARRARRRR AR A RINC N AN A
* 6.7 SET MISSING VALUES TC 2. *

LA R A REY AN SRS SR ERE RSN IR EN LSRR ENEE NN EENSESEESERERESEEEREEEE LR & BN
data temp1;

set tempi;

if ¢ol1 eq . then

coll = 0;
rename coll = ncatch;
run;
R T EEE R R R EESEEEEEE R SRR R SRS A SRR R R R SRS SRR RS RS R R AR ERE R
* 6.8 COMFUTE MUMBER OF FISH CAUGHT IN EACH DRIFT. >

AR AR T AR A A T T AR AR AN R R A TR RN F AR AN R AR R AR R A AR AT R AN R TR A RN ARk R A A Rk kAo Ah -
+

proc summary data=templ nway;
class day tfpericd mesh startout zene method fTathoms driftmin;
var ncatch;
output out=temp2 sum{ncatch)=sumcatch;

un;

[EEAEEERERE LA EREESEEERENEREESRSEARRRERSRRREERRERNSEERERERERERERSEERESERNEESR;]

* 6.9 TRANSPOSE DATA TO GET ONE LINE PER DRIFT, EACH SPECIES IN A *
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- SEPARATE VARIABLE. .

LEEA LR AN ENEE AR EEENFRENERERLENFERESEELANESANENSEREEL RS AREFEENEEREF N EREERENE X 3
’

proc transpose data=tempi outstfrecntw;

var ncatch;

id species;

by day tfperind mesh startout zone method fathoms driftmin; .
run;

Il

AR ERFE L R R R R R R N N R N E RN R

* 6.10 MERGE CATCH BY SPECIES WITH TOTAL CATCH. -

LR SR ER NN AN AR LA EEL L PN AR ERESRERENENENENEEEREEREEERERELEENEER N
1

data tfrecntw;

* MERGE DATA;
merge tfrecntw(drop=_name_j tempZ(drop= _type_ _freq_);
by day tfperiod mesh startout zone method fathoms driftmin;

= FORMAT VARLIAELES FOR OUTPUT;
format driftmin 6.2;
label driftmin = 'FISHIMNG TIME: MINUTES®
chinook = "CHINQOK >=700mm*
jack = 'CHINCOK <=700mm*
schum = 'SUMMER CHUM'
fchum = "FALL CHUM'
white = '"WHITEFISH'
cisco = 'CISCC SPECIES’
other = 'QTHER SPECIES'
startout = 'TIME DRIFT BEGAN'

tfperiod = 'TESTFISH PERIOD'

sumcatch = 'TOTAL CATCH';
run;
AR F RS A NEANFERSEEEEEEEEER AL AR SRS EER L ERFESERNFERNFEEESEENNEEREENESEENRENENSES?
" G.11 PRINT TESTFISH HARVESTS OM MOST RECENT DAY, BY DRIFT. -

AAFPATALEEA A A AT EA RN AR A A AN AN LA AATTIAANTINANEEATEIAARATTATSIATNAACAA AT E RN AN RN -
title2 *SUMMARY OF MOST RECENT TESTFISH HARVESTS - BY DRIFT
proc print data=tfrecntw noobs label;

var day tfperiod mesh startout zone methad;

sum driftmin chinook jack schum fchum coho pink white cisco other

¥

sumcatch;
run;
IENS SRR NT RS AR SRR NNEEREE AR ER RRSEERRRRNERRERSR AR RERR AR ERREREEESENESS
* 6.12.1 OPTIONAL *
* *
* COMPUTE TESTFISH CPUE OM MOST RECENT DAY, BY DRAIFT. d

[EF AN EE R E R RS NN NENFENSEENNELAEEELEE AR EE AR R NN NSNS SEEEENSREESEEERNEESEEE NN
T

data cpuercnt;
set tfrecntw,;
gffort = fathoms=driftmin/80;
chinook = round|chinook/effort, 0.01});
jack = round(jack/effort, 0.01);
schum = round(schum/effort, 0.01);
fchum = round(fchum/effort, 0.01);
coho = round{coho/effort, 0.01);
pink = round{pink/effort, 0.01});
white = round(white/eTfort, 0.01});
cisco = round(cisce/effort, 0.01};
gther = round{other/effort, 0.01);
sumcpue = chincok + jack + schum + fchum + coho + pink + white +

69



Appendix B. (Continued)

cisco + other;
drop effort sumcatch;

run;
[EE FEEEENEESNESIEEEESFEFEREEE NS ERSESNNENENARREESARERESRREASEAERRER R R R'S &}
* §.12.2 PRINT TESTFISH CPUE ON MOST RECENT DAY, 8Y DRIFT. *

LA FARER R A SRR E SR EEREEEEF AR RN EAENFIERREEERSRERERERERERY R ERERENE XN
- Ll

title2 'SUMMARY OF MOST RECENT TESTFISH CPUE - BY DRIFT';
titled 'CPUE IS RAEPCRTED IM UNITS OF CATCH PER FATHOM®HOUR';
titled "OPTIOMNAL QUTPUT’;
proc print data=cpuercnt noobs label;
format chinook jack schum fchum coho pink wnlite cisco other
sumcpug 6.2;
var day tfperiod mesh startout zone method;
sum driftmin cnincok jack schum fchum coho pink white cisco other
sumcpue;
run;
AL E R R E R AR R RS LSRR ENES R ESEEREELEESERLEEEERERERERESEEEREEERENEERLERNE 2]
LA R AL E AR AR LSRR EEE SR AR RN EFE NSRS NESRLRRRERRR RS EL RS

=m

** 7.0 PROCESS TESTFISH DATA, e
* % LR

LEEERA SRS S LR LSRR RS ERF YA NERESEREEEERESERESRENEE RS EE NS ERE &L

LEEER AR A AR EREEEFEEENERFESEEAEANELEEERNERNREESEEREERELNEAREREREEEREERERSEERS N
]

[EREEA S NEE SRS AEREREESEE SRR SRR N ENFENNFENEFEEENEEFFFEAREEAEERERES L ERE NS E 2 2]
* 7.1 DISCARD BEACHWALK DATA AND COMPUTE ADJUSTED CATCH. *
**kﬁﬁ**i*t***t*t*k****t*t*til*i#**'i*******ik’tk*atltklw*lklitt!i*.*ﬁk;
data tfadjcat;

set testfish;

* DISCARD BEACHWALK DATA;
it mathod eq 'D';

* COMPUTE ADJUSTED CATCH;

catch = 1;

if select ge 0.10 then
adjcat = catch/select;

else
adjcat

0;

_type_ = 0;
run;:

A EE AR AR R T AT AT E N AN R A RN AR A AN BT IR A AR e A A AR TR AR Rk m s A s et Aa e A R

* 7.2.0 OPTIONAL *
= PAINT DETAILS OF EACH FISH CALUGHT ON MOST RECENT DAY. "

MARE R AR AR kT A N A T T AR AR A AR AT AR TR T AR A R AT TR TR T AT AR A R R AR AR NN RS W R
¥
AR AN AT AR ER AN R R AN AR AR N AR T T A AN AR AR AR R AR IR R F A A A AR R R A AT T R A A TR AR AN

* 7.2.1 RESTRICT ATTENTION TO ADJUSTED CATCH DATA FOR FISH CAUGHT x
* ON MOST RECENT DAY. *

ISR NSRS S ES I EEEEEERR AR AL AR RN R RS RZRRR R RS R R ER Y N R 2
]

data tfrecnt2;
merge tfadjcat maxtfday;
by _type_;

* RESTRICT DATA TO FISH CAUGHT ON MOST RECENT DAY;
if day ge maxtfday - O;
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if species ne 'NONE';

* PREPARE VARIABLES FOR CUTPUT;

format cateh adjeat 7.3
driftmin 5.2;

label tfperiod = 'TESTFISH PERIOD’
startout = 'TIME DRIFT BEGAN'
driftmin = 'FISHING TIME: MINUTES'
salact "NET SELECTIVITY'
adjcat "ADJUSTED CATCH';

* DROP UMNEEDED VARIABLES;

drop method fathhrs fathoms maxtfday typs  freg ;
run;
LE RS AR SR ERREL LSRR R AR LR R R EE R AN AR EREREE RS SRR NN AR SR NNE
* T7.2.2 PRINT DETAILS OF EACH FISH CAUGHT ON MOST RECENT DAY, BY >
* DRIFT. .
lt‘lR--R!-xft!tt:statri'liullllxlIll:tl:l::t.t:ittlt’tlktﬁttntth'tx*x;
proc sort data=tfrecnt2;

by day tfperiod mesh startout zone driftmin species length select;
run;
title2 'DETAILS OF FISH CAUGHT OM MOST RECENT DAY';
title3 "EXCLUDES FISH CAUGHT DURING BEACHWALKS';
titled 'OPTIONAL OUTPUT';
pro¢ print data=tfrecnt2 noobs label;

var day tfperiod mesh startout zone driftmin species length select

catch adjcat;
sum catch adjeat;

rum;
IEFER R E S EE RN SRR R R RN AR R R R R R R R R A R R E L e R R R L R SR N T E NN NN
* 7.3 COMBINE CISCO AND WHITEFISH WITH OTHERS. *

a:ll.lﬂl.‘Ilklnl'tllll"!‘llll’kl.‘l!ﬂllllltﬂillllll!lll(llilil.lilttl;
data tfadjcat;

set tfadjcat;

it species eq 'CISCO' or species eq WHITE' then

species = 'OTHER';

run;
EREAEERETAAFEREEE RSN AL S FEARSERSEER LR FEREEREESERR R RS ERR S EREEEREEN]
* 7.4 SUM ADJUSTED CATCH WITHIN THE SAME DAY, ZONE, TESTFISH PERIOD, *
. MESH, SPECIES, AND LENGTH. *
tar*!h**tx!kx*r*iut*ﬁi*#*titx*iktitk**x*t*kﬂ*k*l***ﬂkﬁ*tﬁ**t*iknitﬁﬁ*i;
procc summary data=tfadjcat nway;

class day zone tfperiod mesh species length;

var catch adjcat;

cutput out=dbpslcat sum(catch)=rawcatch

sum{adjcat}=dbpslcat;
run;
RE R A AR AR RN AT A A R AR R AN E AR AT R ERAXRRAAR AN AN AN AR R A A A R AN ks ek ke AR X AR TR I b
* 7.5 IBOLATE UMIQUE DRIFTS. >

ltq*tl*ﬂiliiﬂlillt!i!l!:t!Itlll'!l!lxlx*1lr1Rktilklwl'tﬁ*'awt!kl!tka*x;
proc summary data=tfadjcat nway;

class day zone tfperiod mesh startout;

var fathhrs;

gutput out=temp min=;
run;

MA TR AR IRk A A Rk kAR AN AR AR A A TTA R DA R RA KRR RA AR A LRI A KA AN TR A Ak Nk o how bk &bl
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* 7.6 SUM EFFORT FOR ALL DRIFYS WITH THE SAME MESH BY DAY, ZONE, o
- AND TESTFISH PERIODD. *
ilkllh!hxktt'lﬂ)l*’tat-ittiititltlll‘tttIliltxitIlllllllllllll'l’ﬂl*bli;
proc summary data=temp nway;

class day zone tfperiod mesh;

var fathnhrs;

gutput out=effort sum=meffort;
run;
Ak A N kAR AT A A kR A N A AR A RAN A A AT N AR AR R ANARA AR AR AT AR A AN AN CN R AT AT
* 7.7 MERGE CATCH AND EFFORT DATA, DROPPING ADJUSTED CATCHES LESS *
* THAN 0, AND COMPUTE CPUE. *

AR ENEERS LRSS REARRS AR LSRN ESELEREEEERRRRERERREREFENSREEEREEREE SN
L

data cpue;
merge dbpslecat effort;
by day zone tfperiod mesh;
if dbpslcat gt O;

* COMPUTE CPUE;
cpug = dbpslcat/meffart;

* DAOP UNMEEDED VARIABLES AND ROWS,;

drop dbpsleat meffort _type  freg_;

if specias eq 'NCNE' then

delets;

run;
LEF S L ERESAR RN E LT EEER SRR E NSRS AR R E R R R E R E R RN R E R SR IR NEEEE SRR
* 7.8 COMPUTE MEAN CPUE OVER MESH SIZES WITHIN DAY, ZONE, TESTFISH *
5 PEAIOD, SPECIES, AND LENGTH. *
twa*nttlIﬁitt:iwirrtirn:!tiaqniﬁzttxnkllraltakiiI!xlaxt*hllxttt’ust"r;
proc summary data=cpue nway;

class day zong tfpericd species length;

var cpue rawcatch;

output out=meancpu2 mean{cpue)=

sum{rawcatch)=;

run;
LE SRR RS R RN LESESE LR ER RS EN TR EL AR RERENEE RS R R RN R R ERENFNEREENEN]
* 7.9 SUM MEAN CPUE OVER LENGTH FOR EACH DAY, ZONE, TESTFISH PERIOD *
« AND SPECIES. *
txwl*xuttiuatt*tti*ltt*llniﬂalﬂ#ﬂtlutttt**ttutknt*ttt!tt!tttt!i!tttit';
proc summary data=meancpus nway;

class day zons tfperiod species;

Var cpug rawcatch;

output out=spcpue sum(cpue)=

sum(rawgcatch)=;

run;

EAEERARE AR AN RN A AR R AR AR R TR T AN E R A AR AR T AR AR A A AT R kA r A AT R R A AR T AT AT RS

* 7.10 SUM CPUE OVER SPECIES FOR EACH DAY, ZONE, AND TESTISH PERIOD. =

AR A E SRR R R SRS ERE LSRR FEEEEE LRSS EEE L
Ll

proc summary data=spcpue nway;

class day zone tfperied;

var cpue rawcatch;

output cut=tfpcpue sum(cpue}=tfpcpue

sum(rawcatch)=tfprecat;

run;
IR R E R L N N N R L R R NI R E A I R E R R R RN SRR R R NN LR RN RS RN R R
* 7.11 TRANSPOSE SPECIES CPUE DATA, WHICH CREATES A SEPARATE CPUE *
* VARTABLE FCR EACH SPECIES. b
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IR EEERERE SR ERN R SRR SR LSRN R E RS RN RN R RN LI TR SRR N L NN
t

pro¢ transpose data=spcpue QUI=SpPCpuUew;
by day zone tfperied;

id species;
var cpue;
run;

LR A R R R N SR R R R R R L R E R R RN R R S R N R RS N TR ]

* 7.12 MERGE SPECIES CPUE WEITH TOTAL CPUE FOR ALL SPECIES WITHIN A *

. TESTFISH PERIOD, AND SET MISSING VALUES TO ZERG. THIS -
- OPERATION ALSO CREATES A VARIABLE FOR EACH SPECIES, EVEN IF =
= NONE HAVE BEEN CAUGHT. .

---q-ﬁrnrtﬁ:--:xi*ﬂiti'ﬂ:l*llllatt-l!twk:x!a-!’x!:ﬂxailiixkriitigr:rt-nt;
data spcpuew;
merge spcpugw(drop= _name_) tfpcpue(drop= _type  freg_);
by day zone tfperiod;
it jack eq . then
jack = 0;
if chinook eq . then
chinook = Q;
if schum egq . then
schum = 0;
if fchum eq . then
fchum = 0;
if coho eq . then
coho = 0,
if pink eq . then
pink = 0;
if other eq . then
gther = 0;
if tfpcpus eq . then
tfpcpue = 0O;
if tfprcat eq . then
tfprcat = 0;
run;
ARAF AR E AR AT TR AR R AR R R IR R T R AN A AR A AR AR A AR A A AR R R AR A AR AR AL AR A AR R ARSI E R

= 7.13 TRANSPOSE DOATA BACK TO GET SPECIES CFUE IN SINGLE VARIABLE. *

IE N RS R L AR AN R A E R R R E R L R R E L RN E RN LIS EE R R RN RS S I
)

prac transpose data=spcpusw cut=spcpus

name=specias;
by day zone tfperiod tfpcpue tfpreat;
run;
IS EE R FE R R T R R AR E RS S S R S R A RS EEEEEEEE NI EEEREESENEEERE N ARNEREER N
* 7.14 COMPUTE SPECIES PROPOATIONS FOR EACH TESTFISH PERIOQO. .

ﬁl!'tlﬁk!i-ltttt*t!’:!xallalllItttt*llQt,t!ttlltttrl-tnltﬁtrﬁlRtlitl*l;
data spcpue;
sat spcpue;
cpue=coll;
if tfpecpue gt O then
tfpprop = cpue/tfpcpue;

glse
tfpprop = 0;

drop coli;
cun;
L N E N E N R AR R E R L TR E R R SR RN R EE SR EEE LR RN R NN EER ]
" 7.15 OPTIONAL »
[ t
. PLOT MEAN CPUE, ACROSS TESTFISH PERIODS WITHIN A DAY, BY *
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* ZONE AND SPECILES. *

IR EF R R BFE AR SRR R NFER RS LR SR RN R AR SR RS RN EENEREREEEE R R EERESEREERENIES N
Ll

pro¢ sort data=spcpue;

by zone,
run;
title2 'MEAN TESTFISH PERICD CPUE - BY DAY';
title3 'OPTIOMAL QUTPUT®;
proc chart data=spcpue;
by zone;
vbar day / type=mean sumvar=cpue subgroup=species discrete;
run;
R R R REE S LRSS EELER R RS R R AR R RN N RR RN ERLAERERRSRNELER R E R R R LENN;
* 7.16 ASS5IGM AEPORT PERICD DESIGNATIONS TO DAYS. d

IR R E R R R R E R N R R R N R R R SR N RN E NS SRR R R R R NE L NE R Y
proc sort datasspcpue;
by day;
run,
proc sort data=rptdays;
oy day;
run;

data spcpue;
merge rptdays(keep= report day) spcpug(in=a);

by day;

if a;
run;
IER S EREE RSN EERE R RS R EREE RS SRR FEEEEE R AR R ERRERANSE SR FEZERRE SRR S RER S & X ]
* 7.%7.0 ESTIMATE VARIANCE OF SPECIES PROPORTIONS. -

**t**at)r'-intt*itixiiwl:ﬂittili‘klltilﬂi!iiiltkk!*tttt!‘:!ktt!ix:t\t*i’till;
Ak AN A AR A AT AT AR R AT T AN AT RAAT LR R T RN E AR RN e kR XA A ANRE N AR ARA A NN
* 7.17.1 ISOLATE TOQTAL CPUE BY TESTFISH PERIOD. *
’trtwiklnirtll!tit&ﬂx!tw!I!lkktt-k!a*ax’itl*litl!kx*ttﬁb*t!tbkati!li*!;
pro¢c summary data=spcpue nway;

class report day zone tiperiod;

var tfpecpue;

output out=temp min=;
run;
AR RS R R E RS RREEREEEEREREL RS ESEEESEREERRERRRRELERELE R Rl NSRS RN
= 7.17.2 COMPUTE MEAN TOTAL CPUE OVER A{L TESTFISH PERIODS IMN EACH *
. REPOAT PERIOD, BY ZONE. ”
tt-—g-g:-wq--t-r-lklﬂaﬁ‘tat-tih*it*t-trt-tt-q:---itn:sillxgitﬂttt.’tlt*;
proc summary data=temp nway;

class report zone;

1d day;

var tfpcpue;

output out=temp mean=mtfp:ipue;
run;
(AN E NSRS LES RS ES EES RS SRR EENSRE RS REEREREEREESRREREEREER SRS EERS]
* 7.17.3 MERGE MEAN TOTAL CPUE WITH OTHER TESTFISH PERICD CPUE DATA. *
IERE AN SRS S ERRELEEER RSN NS EERNNERREEEE SR SRS REERERRENEEET AN ENEEEEEE LR L I

I

proc sort datasspepue;

by report zone species;
run;

data spcpue;
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merge spcpue(in=a) temp(keep=repcrt zone mtfpcpue);

by report zone,

if a;
rurmn;
rhesgAEsen btz nharshxfisre A s xwx sk arhAnrhnrbha s mn e guierndahhkidnnnkx
= 7.17.4 SUM CPUE OVER TESTFISH PERIODS BY REPQRT PERIQD, BANK, AMD ~
" SPEGCIES. *
(RS AR AN R REENE R RN SRR R RRE SR SRR RS FRESNERNER SR REENSR ENERSFENETREENERE XS BN
proc summary data=spcpue nway;

class report zone Species;

var cpue tfprcat;

output out=rptcpue sum{cpuel=rpicpue

sum{tfprcat)=rptrecat
n=ntfp;

run;
R XA RN R R R R AR R AN A R A A AT R AR AN R AT R AN A R X AT AARA R AR T RN TR TR AR AN A o xowh
= 7.17.5 SUM CPUE OVER SPECIES BY AEPCRT PERIQD AND ZONE. *
wii\nitlﬂiIlniii*iii-t*ﬂutﬂkknkiritIttllllitiiirliit?kitt:*xt!tntth'r;
proc summary data=rptcpug nway;

class report zone;

var rptcpue rptrcat;

output out=tempg sum(rptcgue)=rptscpue

min{rptrcat)=;

run;
IR ENERNESELSEEE SRS ELERERERELEES NS ENEE R RN R EENFE LR R NS ER RS NN T NNWEERER
* 7.17.6 MERGE REPORT PEAIOD SPECIES CPUE WITH REPORT PERIOD TOTAL  *
* CPUE AMND COMPUTE SPECIES PROPORTIONS FOR EACH REPORT *
* PERIQD. *
-t-xiti-t,ti-I.ttittt-'tirtttthtttﬂkriitttnttttl"ﬂ-xa!tia*'!*-xtw-r!tit;
data rptcpusa;

merge rptcpus(in=a) Temp(keep=report 2one rpiscpue rptrcatj;

oy report zone;

if a;

if rptscpue gt O then

rpotprop = rptopue/rptscpue;

else
rptprap = 0;
ren;
LEELEEREENSAREREEE LSRR ERARR SRR ERRESRRLEEREESEERLEESElERRERREREES
* 7.17.7 MERGE TESTFISH PERIOCD AND REPORT PERIOD ESTIMATES OF *
* SPECIES PROPORTICNS AND COMPUTE COMPONENTS OF REPORT *
* PERIOD SPECIES PROPORTION VARIANCES. *

gnlmi--ﬂial*irxwi‘lwkitiaiu*tk**atz*rkk*tttlﬁnt*ittkl!atli'uktﬂ****k**;
data spprop;

merge spopue({in=a drop=tfprcat cpue)

rptocpue (drop= _type_  Treq  rptcpue rptscpue),

by report zone species;

if a;
if mtfpcpue eq 0 or ntfp le 1 then

propvart = ;
else

propvari = ((tfpcpue*{tfpprop-rptprop)/mtfpcpue)*=*2)/(ntfp-1);

run;

IR R NN N L R R R R L NN E S S RN EE RS R RS AN R AR R R L R R
* 7.17.8 COMPUTE ESTIMATES OF VARIANCE OF SPECIES PROPORTION *
. ESTIMATES. -

-]
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Appendix B. (Continued)

LR FE SRR LR L F RN P RS RSN E R AR NS SRR RS RS REEEEERREEREEEESREREERE SN
¥

proc summary data=spprop nway;

class report zone species;

var propvaril;

cutput out=temp mean=propvar,;
run;
(EREEEE SRR SRS S LRSS SRR RS RSS R S R SR RS RS R ERL AR REREERRR SRS )
* 7.17.9 MERGE VARIANCE ESTIMATE WITH SPECIES PROPORTION ESTIMATES, *
t*x*xktiiwtkﬁ*****t*ttwtt!wihiai*iwn*ttxt*i***kt**tait**tk'ﬂ*ﬂ*t'btttt;
data spprop;

merge spprop(in=a draop=tfperiod tfpcpue tfpprop mtfpcpue propvart)

temp{keep=report zone specles propvar),

by repori zone species;

if a;
run;
LR EE AR R EEES R SRR ER SRS ANE RSN RAR RS RER R RERRERERRSRRERESEEERERSE]
* 7.17.10 ISOLATE SPECIES PROPORTIONS DATA FOR EACH REPORT PERIOD, "
h DAY, AND ZONE. bl
t*tﬁtkt*wﬁx*waiti*twk#ikt*nk*tttt*tr*i**k*t**kt***ttxttlii!tk**it*ﬁ***;
proc summary data=spprop nway;

class report day zone species;

i1d propvar rptrcat nifp;

var rptprop day;

ocutput out=spprop ain{rptprop)=;

run;
LER AL L SRR R AL ST R RS RS R N E R R R R NSRS R LR SRS SRR ES SRS SN
* 7.18.0 PRINT SPECIES PROPORTIONS BY REPCRT PERIOD AND ZONE. *

LA EE RS R ERENEERERELEREEEEEEENEELEER SRR ERRR SRR ERERNEEATE SR RSS2 S I
H]

LA AR RS RN EEL RS AL EESEREREREEREREEREE RS R EEREREEEESEEENERESEEEEREENEEER]

* 7.18.1 ISOLATE SPECIES PROPORTIONS DATA FOR EACH REPORT PERIOD *
* AND ZONE. *
trni**w*E'*‘ﬁk****ﬂ**katﬁtiliﬁﬂfﬁ*lit***!*l****il*t***xﬁk*****ﬂif*****:
proc summary data=spprop nway;
class report zone specles;
id rptrcat ntfp;
var rptprop day;
output out=rptprop min{rptprop)=
min{day)=Tday
max{day)=lday;

run;
EE R RS AR AR SR RS RR T E S L E R FNE L E N R RS RS R R R SRR RS E R R R R Y FEE RN SN RN
* 7.19.2 TRANSPOSE DATA TQ GET A VARIABLE FOR EACH SPECIES. .

kkai*ﬁﬂkutwg***n*‘nkttntﬁ**w*ﬂ**ﬁ*l***rﬂ**wiittixtw*tuttﬁttt&tklttik:t;
proc transpoese data=rptprop out=rptpraopw;
oy report fday lday zone rptrcat ntfp;

id species;

var rptprop;
run;
LA NSRS S AN S E S RN RS EEERE TS PR R A ER R L NN R EENEEE SRR EESERESNEEEEE S L X ERES]
* 7.18.3 PRINT REPORT PERIOQOC SPECIES PROPORTIONS DATA. *

IR RS SRR NS NFEREELNERARER RS EREEFEERENAER SRR RSN ERNR S EEENFELEER NS EE RN S L NE N
1

title2 'SPECIES PROPOATIONS BY AEPOAT PERIOD AND ZONE';
prot print data=rptpropw noobs label;
label report = 'REPOAT NUMBER'
fday 'FIRST DAY
lday "LAST DAY
ntfp = 'NUMBER TESTFISH PERIQODS'
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Appendix B. (Continued)

rptrcat = 'NUMBER FISH CAUGHT'
schum="'SUMMER CHUM'
tchum="'FALL CHUM'
other="NON-SALMON';
format chinook jack schum pink fchum coho other 6.4
fday lday date7.; .
var report fday lday zone ntfp rptrcat chinook jack schum pink fchum
coha ather;
un;
LE A R REFEEEEE SRS SRS SR LN RFENEEEES IR RS RSN EREEERFE RS EEERESF AR NN SR
LR A BN NAR LN ENEER SRR R R AR RN SRR AR EE RSN AR SR ENREEEREENERERR YR RENERS]

*x

LR
** 8.0 INPUT SONAR DATA AND COMSTRUCT BASIC DATA SETS. bl
W LR ]

HAA T T T TSI T N AT LA AT E AN T AR T AR AR RS N R AT T AN R S A WRK Nk dox ot kh ok o o &k k&
TAX AR T R R R E T R AR A A R T AT AR A AN T A TR AN R AR AN AR AN A TR ARE R A AR AR R A A AR A M ey nWxm
(BN A EREREREAERSEEEREEREE SRR ERE RS ERNEES LRSS EFEAEEEEESEERERENEREEETRERRESF]

* 8.1 READ SOMNAR DATA FROM ASCII FILE UNLOADED FROM RBASE T~TABASE, *

ARAEENA AR T AT T RN RN R XN ANAT A AR AR R RN R NN AN R TR T A T kA ke Rk kg wm e x kX fow s
¥

data sonarct;
rnfile 'd:\ydata\y97\sonar7.dat’ delimiter=", ';
informat day mmddyy8. startlme endtime timeB.;
input day speriod stratum startime endtime sector secwidth strtrang
upcount dwncount operator$ minutes;

* DEFINE ZONE VARIABLE BASED ON STRATA;
if stratum le 2 then

zone = 1;

else if stratum eq 3 then
zone = 2;

elas if stratum gt 3 then
zone = 3;

218
delete;

* COMPUTE DURATEION OF COUNTS IM HOURS, ADJUSTING FOR COUNTING TIMES
WHICH SPAN MIDMIGHT;
counthrs = (endtime - startime) /3600,
if counthrs 1t O then
counthrs = counthrs + 24;

~ DEFINE VARIABLE NEEDED IN SECTION 4.1;
_type_ = 0;

= FORMAT VARIABLES;
format day date?. startime endtime time5.,
label day='DATE';

* DROP UNNEEDED VARIABLES;
drop operator minutes;

run;
R R R Ry R E E E E E E E E E E R FEE AR R E S E L N AN L EE R RN E NN LR LR
* 8.2 DETERMINE 24 HOUR COUNT DAYS. h

e T s e Rt e R R R TR R RN R RS PR R R R SR EREELEE AR SE EEFEENEENENEIEEEEER}
1

prac summary data=sonarct nway,
class day;
var speriod;
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Appendix B. (Continued)

output out=days24 min=;
run;

data days24;

set daysis,;

if speriod eq O;

drop _type_ _Treq_ speriod;
run;
IR EE S R NN R FE RN EE R E S EE R R R A E R AR S E S EEEN SRS R ENERNE L ESEREEERERREEEESES]
* 8.3 CONSTRUCT DATA SET CONSISTING ONLY OF DATA FROM 24 HOUR COUNT *
* DAYS. »
wglktirii*tkttk**#t*tkk*t!lk!ﬁtlt*hi*tikliﬂkttlttat***!‘lkltiﬂ‘llll.l*;
pro¢ sort datassonarct;

by day;
run;

proc sort datasdays2d4;
oy day;
run;

data sonar24;
merge sonarct days24(in=a);

by day;
if a;
run;

AR ERENEEF AL S REAR L S E N RN ER IR SR EENER S SRR RAEALEREERREARl SRS

" 8.4 CONSTHAUCT DATA SET CONSISTING ONLY OF DATA COLLEGCTED DURING N
s THE MORMAL SCNAR PEAIODS. *
a!aw*qwtur*i*t*xn*'twxgﬁxntankxiﬁtttxiasnlxwt'lttnln*alﬁikwl**lltl*t*l;
data sanarct;

set sonarct;

if speriod ge 1 and speriod le 3;
run;
AR RS SN R R RS R EE R RN RSN RN RN EEENENERRR AR NANEEEEREE NSNS SRR EERERE NS

* B.5 DETEAMIME MOST RECENT DAY IN SONAR DATA AND SAVE. v

e AR AR T AR T A AT R R P A AR RN NN TR AR A AR R R A XN R RN AN R AR R AR AT R ARA B AR,
]

proc summary data=sonarct;

var day;
output out=maxsday max=maxsday,;
run;

LEEE S N AL NERNENSENEREEEREERENELEEEEEEEEEREENESEREEN SRR S EREREEEE SRR S
R HAH AT R AT AR AN A AR AN RN EAN AT RN R R AL RA AN R A RAR T T AR R AT A NN A AR AT AN AT AR

L

** 9.0 PLOT UPSTREAM TARGETS PER HOUR FOR EACH BANK AND SONAR bl
*x FERIOD ON THE MOST RECENT DAY. i

AT RRAAEF AR ARARRARANEA NG AR R A A A AR AARRA A A AN P A r A N s AR AR AR AT R AR R AR ARE TN m S
AR AT AR AT R AR EARE AT AT XA AR R AT T IX T RAETATTA RN AR AR T A AR NN ek R AR AR N TN,

3

AX I AR A A RN A E AN AR RS A AR TR EAREIRAAERANAARRARE A A b A ARk A A RN AR Rk bk ko

* 9.1 COMPUTE UPSTREAM TARGETS PER METER OF RANGE DURING EACH PERIOD *
* FOR THE MOST RECENT DAY. x

IER NN LR S EFE RN SRR SRS LRE AN ERERERSEEREFENERERAESRREESEESREEELEREEERERESE:
1

data rangdist;
merge sonarct maxsday;
by _type_;
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* ONLY KEEP DATA FROM MOST RECENT DAY:
if day eq maxsday;

* DEFINE BANK VARIABLE;

if zone ag 1 then
bank = 'RAIGHT';

else 1f zone eq 2 or zone eq 3 then
bank = 'LEFT';

if bank eq 'RIGHT' or bank eq 'LEFT';

* COMPUTE STARTING AND ENDING BANGE OF EACH STRATUM;
rangel = round({strirang+(sector-1)“*secwidth,1);
range? = round(strtrang+sector*secwidth,1j;

* COMPUTE NUMBER OF TARGETS PER METER PER HOMR;
upcntpm = upcount/secwidtn;

* INSERT ROW IN DATASET FOA EACH 1 METER RANGE INMTERVAL, AND DEFINE
MIDPOINT OF RANGE INTERVAL;

binsize = 10;

do range = rangel to (rangez-1);
rangebin = rapge - med{range,binsize} + binsize/2;
output;

2nd;

run;

AR EA TR AR AN AT AR AR AT T AN AN AR LA NAKAR A AR R s R A kAN AN e Fd e k> h

* 9.2 SUM YARGETS PER METER AND COUNTING TIME OVER UNIQUE STARTING =
# TIMES FOR EACH METER OF RANGE AND EACH SOMAR PERIOD. *
i'rlllllltlﬁ*lxx!i-’ka'it*-t*tk-:ii!\t'titwil"l-tri-tiiitii!ittiittl’wrtlle;
proc summary data=rangdist nway;

class day bank spericd rangebin range;

var uypcntpm counthrs;

autput gut=passrate sum(upcnipm}=

sum(zounthrs)=;
run;
LR A R R R R AR N A AL N R E R L L E R EEE R REREREEEE SRR EENEEREERES)
* 9.3 CALCULATE UPSTREAM PASSAGE RATE PER HOUR PER METER. *

*ttrik-i*i-'*wiwRi!k*iitl!l**tki*ikﬁtit*iklﬂi*t*ﬂ!ﬂ**tﬂlttlt*!txtﬁ*ﬁs*;
data passrate;
set passrate (drop= _type_ _freq_);

* CALCULATE PASSAGE RATE;

peperoin = upcntpm/counthrs;

label psperbin = 'TARGETS PER HOUR:'®
rangebin = "RANGE (METERS)';

run;
RR R AR AR A R AN N AR RN AR A R R AR R R AR AN AKX N A kA AR A AR A KA v Rk R A v e N ra T v kAR
* g.4 5UM HOUALY PASSAGE RATES ACROSS AANGE WITHIN RANGEBINS. b

AR AR I AR I RN TR AN R AR A AN A RN R AN T A Rk kA R AR R AT Ak hwk kA r s xeacra rdkhdx,
H

proc summary data=passrate nway,
class day bank speriod rangebin;
var psperbin;
output out=passrate sum{psperbin}=;

run;

CEEEFENEREEEEANERAAEEE AL R ERESEEE SRR RSN ERRERRRELREl Rl Sl RN LSS
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* 9.5 CHART DISTRIBUTION QF UPSTREAM PASSAGE RATE BY BANK AND SONAR *
- PERIOD. *
I**Atnitak*tktttitittiitkiﬂt***t*ﬂitttlQﬁttttutkrt*itt*!tiﬁlliit!th*l!;
title? 'UPSTREAM PASSAGE RATE {TARGETS PER HOUR) AT RANGE';
titled 'BY BANK AND SONAR PERIOD';
proc chart data=passrate;

by day bank speriod;

vbar rangebin / sumvar=psperbin discrete;
run;

(AR R EFERENERERFSEEREREREESEES R EEESEREEESLEREESEEEEREEREREELERESESE]

R R R E RN R R R RS AN N SRS R EERS AR ERERAR R RN SRR ELSEEREEREERES]

LA *
** 10,0 PROCESS SONAR DATA. bl
* i W

L EFEEE SRR R FEEE SRR R SRR R E LR FASAEELEEEREERR R RS NEEEE R R R NS LS LR SR
**k**ﬁx*x*xth'#kr*z*tx***ktktt**t***x*xk*wtrtxtw*****w**ﬁ*awwktwtntuw*;
AR R R R ERESREAFEERE SRR EEREEEEREEFERERREEE RS REEREREEEEEEEEREREEERER]
* 10.1 SUM UPSTREAM COUNTS ACROSS SECTORS. *
wtt*iutt*x**w**ﬂ*!*t**ﬂ**i*tttliiit#u*#ttt*wt*****x***rw*t*twc**:n*ﬂrt;
proc summary data=sonarct nway,

class day speriod zane stratum startime;

id endtime counthrs;

var upcount;

Cutput out=sumsctirs sum=;
run;
LR E L ER NN EEEESEE NSRS EREEERSRLEEEREEREEREREERESEERSSRRLEEE LSRR LSRR EREDR,]
* 10.2.0 COMPUTE INTERMEDIATE QUANTITIES NECESSARY TO DETERMINE THE >
* DURATICN OF SONAR PERIQDS, THIS IS NECESSITATED BY SONAR *
* PERIODS EXTENDING PAST MIDNIGHT. *

EE AR AR RN SRR EREE AR AR EEEEL ER SRS RS RS R EERSE R SRR EEEEEE RN SR N
]

AESESERES A EEAREEERE RS EEERERLEE SRS EEERE RS R RS R RS E R R REREFER S R 2]

* 10.2.1 CREATE NEW STARTING AND ENDING TIME VARIABLES, ADJUSTING *
* FOR SAMPLING INTERVALS WHICH EXTEMND PAST MIDNIGHT. *

ERE LN EEEAEE LSRR ENEREES LR NN RNEEEERSL SRR AR LR NR RS RRERENEEENES N
1

data sumsctrs;
set sumsctrs (drop = _type_ _Treq_);

* DEFINE newend TG EQUAL endtime UNLESS endtime EQUALS MIDNIGHT;
if endtime eq 0 then

newend = B6400;
else

newend = endtime;

* DEFINE newstart TO EQUAL startime UNLESS SAMPLING INTERVAL EXTENDS
ACROSS MIDNIGHT, IN WHICH CASE THE TNTERVAL IS SHIFTED TO START AT
TIME 0;

newstart = startime;

if startime gt newend then do
newstart = 0;
newend = newend + (86400 - startime};

end;

* SPLIT SOMNAR PERIQDS CONTAINING MIDNIGHT INTO TwWO;
if newstart le 43200 then

51 = newstart;
else

s2 = newstart;
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1t newend le 43200 then
el = newend;
else
22 = newend;
format startime times.;
drop newstart newend;
rur;
LR RS SR SEREEFFELEE RS R R LR ERFERAENLEEFEEEEEEREERELEREEEESEEEENERNELERENE]
* 10.2.2 COMPUTE MINIMUM AND MAXIMUM VALUES COF NEW TIME VARIABLES. i
HAAT AR AR AT AN RN R AR AR A AR AR R AT AR AN R AT AN RN AR AR A Rk R ARAN R AR AR A AN R R AR AN Rk
prac summary data=sumsctrs nway,
class day speriod zone stratum;
var s1 s2 81 e2;
putput out=templ min(sl) = mins1
maxi{el) = maxei
min{s2) = mins2
max{e2) = maxe?;
run;

FhET AT R AR AR A AR AT R RN R A kA A R AN AR AR m kN kAR Rk e ARk R AR e AR AT R ek

* 10.2.3 MERGE DATA WITH INTERMEDIATE TIME STATISTICS. .
AR R AR R RS R E NSRS RN RS N RN AN R R N NN E N F L R EE NN S RN R EEE Y
data sumscirs;
merge sumsctrs({in=a) templ(drop = _type_ _freq );
by day speriod zone stratum;
if a;
drop endtime si1 s2 el e2;
cun;
LERENESFALEEEERESELNEELESNEEEREEANEEESERLENELNLAREREESEEERERENSERNEEREERE]
* 10.3 SUM UPSTREAM COUNT AND COUNTIMNG TIME ACROSS ALL SAMPLE TIMES *
* WITHIN A SONAR PERIOD AND STRATUM. .
-11t:i---i&*4fﬂttakakokkﬁl!l!akant*ﬁq!qqwiultu&qutq**nt-taninniit-an;
proc summary data=sumscirs nway,;
class day speriod zone stratum;
var upcount counthrs startime mins! mins2 maxe! maxe2;
output out=strathpr niupcount)=ncaunts
sum({upcount)=
sumicounthrs)=
min|startime)=
min{minsi}=
min(mins2)=
max (maxet)=
max (maxe2)=;
run;
I F R R N R E R R S E R E PR NS RN RN RSN NS E RN E ST SRR R A NNEAEERENSESREEER R R EREEER]
“ 10.4 MERGE DATA WITH REFORT PERIDD DEFINITIONS AND COMPUTE HOURLY =
* PASSAGE RATE WITHIN STRATA. -
ttiiil-likl:it’xanlnxnkthtt*nhttkﬁiki*ii’iiati*iin*iﬁﬁtititi*ll&nlli;
data strathpr;
merge strathpr(in=a) rptdays{keep=report day);
by day,
it a;
strathpr = upcount/counthrs;
format strathpr 7.1;
drop _type_ _freq_;

run;
AT AR A AR R R AR A AR N R A AT A AN D NN R A AR kR AN A AR AR AR TR AN MR KR ANHRN KRR AN R AN R AN R KX
* 10.5.0 OPTICNAL *
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. TRANSPOSE AND PRINT STRATUM MEANS DATA IN A FORMAT WHICH *
* FACILITATES INTERPOLATICM. THIS MAY BE NEEDED TO ESTIMATE *
" COUMTS IMN MISSED SONAR PERICDS. *

B AR RN R A A AT N A R R AN R RN KA TR A RN TR AR AN R R Ak d R r ok A KAk F R R R AN R kK NN
)

T AR R A AR R AR L L AR C L N AN AR AN RN ARARAAR A AN EAA N E RN KA AR RAARC AR ARKKA TR A AN AN ok

= 10.5.1 TRANSPOSE HOUALY PASSAGE RATE DATA TGO GET ONE VARIAELE FOR -
= EACH STRATUM. -

ARAXA AR AL E R AT T AN I AT R AN N AR AN RN AR A R h A e A AR RN v kA wk t T ok xhw A -
1

proc transpose datasstrathpr out=strahprw;
by report day sperlod;
var strathpr;

id stratum;
run;
AR R SRR SRR RS EEEE RS SRS R E R R R I S R E S R PR NN R R RSN ERE
* 10.5.2 FCRMAT DATASET FOR CUTPUT. *

(A EA R EEFL LR R RN REER AR SR ESRRRRERLE R RS RNERREERERERERRRRRERE LRSS N
1

data strahprw;

set strahprw (drops _name_);

format _1- 5 8.1;

label 1='1: RIGHT BANK #1'

: RIGHT BANK #2'
LEFT BANK NEARSHORE'
LEFT BANK MIDSHORE:®
_ : LEFT BANK OFFSHORE®
speriod = 'SONAR PERICD';

[ I - VL R e B |
1]
B Lo =

run;
AR EE SRR RN ERERER RN NS REEESEREE AR EEREEE RS R RE RS RS RS R X RER R RS R ERERERX]
* 10.5.3 PRINT HMOURLY PASSAGE HATES »

AR AA TN A AN A AR A AR AR R AT A AT AAT AR AR KN RA MR A R AN AR AXANE R AN R EXNAXNRAFNRNREN N -
H

title2 'HOURLY PASSAGE RATE BY STRATUM';
titled 'USED FOR ESTIMATING COUNTS IN MISSED SONAR PERIOODS';
titled4 'OPTIONAL QUPUT';
proc print data=strahprw label noobs;
var report day speriod 1 2 3 _4 _5;
rumn;
AXATKRATTRAAA R CAAANLRATANAT RN RN R RN WS Rk Wk ik i Rk Ao e o e b e i o ke
* 10,6 SUM HOURLY PASSAGE RATES ACROSS STRATA WITHIN EACH ZOME AND .
- S0MNAR PERIOD. "
utiwliuva'q-w*xn*a’*.tttwll’ltwttwliu'titillit.t’irttlitihkttig-l-Il&t;
proc suamary data=strathpr nway;
class zone report day speriod;
var strathpr startime mins{ mins? maxel maxe2;
output out=perhpr sum{strathpr)=perhpr
min(startime)=
min{minsi)=
min(mins2)=
max(maxel)=
max(maxe2)=;

run;

LA AR R LRSS R R T e R E R EE RS R E RS EE RN RS RN SRR

* 10.7 COMPUTE DURATION OF SOMNAR PERIQDS AND REDEFINE startime WHERE *
> NECESSARY. o

A AR R RA R R A AR R AR AN AN AR R B A TR AN R X A AR AN R AR A A RN A AN TN AR R A RN AT AN R EA R NRRT -
1
data perhpr;
set parhpr;
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* COMPUTE TIME FROM FIAST TO LAST SAMPLE WITHIN EACH
SONAR PERIQD;

if minsy eq "." and maxel eq "." then
hoursdur = (maxe2 - mins2)/3600;

else If mins2 eq "." and maxe2 eq "." then
hoursdur = {maxe’l - ming1)/3600;
else

hoursdur = {maxel + 86400 - mins2)/3600;

* REDEFIMNE startime WHERE NECESSARAY:
if minsi ne "." and mins2 ne "." then
startime = mins2;

* DROP UNNEEODED VARIABLES;
drop _type_ _fregq_ minst mins2 maxei maxel;

run;

EEEEEREEEEEAR SRS ELEREEEREEESEEEESEE R SRR EEE S E RS R R R R SR ERE R SRR LY
* 10.8.0: OPTIONAL *
Ed L
* PLOT SCMAR PERIQD HOURLY PASSAGE AATES QVER TIME. *

AR AR SR ESEENEERLELEREEL AR LR REENEERS SR RENELE R ERREENERSEEEENFNESSETEE N
:*ﬁkwwuki*4*k*k***wa*w*R*wt*kiﬂ*it*k*tt*tu*iiii&it*tttt**ttttt**kki-ﬁ,
* 10.8.1 FORMAT DATASET FOR QUTPUT. *
xk*aakﬂﬁwk*!***ww***t*tnﬂ*rt*t**t*t*niwui*w*x**ﬂ*hi***k*rxw*w*xxt**tt*;
data hprplot;

set perhpr;

datetime=adhms(day,hour(startime),minute(startime),sscond{startime)};

label datetime='STARTING TIME OF SONAR PERIOD®

perhpr="'HOUARLY PASSAGE RATE';
farmat datetime datetime?.;

run;
LR A NSRS N ENSEEEESFNE RS SN EEREERER AR FERREEERERFE LSRR RRER R R REEEEEEY
* 10.8.2 PLOT SONAR PERIOD HOURLY PASSAGE RATES. *

LEA RS EEEEEAEESEER LR SEEEREEREREEREEREREEREEEERERREEREREEFEREEERESESESRSE N
l

title2z 'HOURLY PASSAGE RATE WITHIN SONAR PERICDS';
titled 'OPTIONAL QUTPUT';
proc plot data=hprplot;

plot perhpr*datetime=zone;

run;

LA EERE R ERE SRR RS R EREEEREERERSEREEEEE R EEREREERREREEREREEEREEEEES
* 10.9 COMPUTE SQUARED DIFFERENCES BETWEEN CONSECUTIVE HOURLY *
* PASSAGE RATES WITHIN EACH REPQRTING PERIOD. *

IEEREESFER AR EERREEE R EFEENEENFEEERSESENE RS SR EEEELELRNEERENEEEEESREERSS N
]

cata varcnti,
set perhpr;

* LAG DATA FOR COMPUTATION OF CONSECUTIVE SQUARED
DIFFERENCES;

lzone=lag(zane);

lreport=lag(repert});

lperhpr=lag(perhpr);

* COMPUTE SQUARED DIFFERENCES;

if report eg lreport and zone eq Lzone then
sqdiff = (perhpr-lperhpr)**2;

else
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sqdiff = Q;

* DROP UNNEEDED VARIABLES;
drop lzone lreport lperhpr;
run;

LRSS NSRS R ELERFEREESERE SRR RELERERERRREERRSERERRdRtRRRRERRERS]

* 10.10 FOR EACH REPORT PERICD AND ZONE, COMPUTE MEAN HOURLY PASSAGE =

* RATE, SUM OF THE SQUARED DIFFERENCES BETWEEN CONSECUTIVE *
* PASSAGE RATES, MNUMBER OF SONAR PERIODS, AND DEGREES QF *
* FREEDOM ACROSS SONAR PERIODS FOR PURPOSES OF VARIANCE *
* ESTIMATION. *

LR N N N R R T FENFENFEENFLEESEE SRS A ESEEE SR ERRELR R A RS ESRLEEELERNEEER SN
1

proc summary data=svarcnti nway,
¢lass report zane;
id day;
var perhpr sqdiff hoursdur;
output out=varcnt2 mean(perhar)=perhprmn
sum({sqdiff)y=ssqdiff
n=n
sum{hoursdur}=sumdur,
run;
LERRRE S REESEEERESEEESEE NS NSERLFERER R R ERE R AR A NEENIERR RN RS EIEREEEEREENERSE]
* 10.11,0 FOR EACH REPORT PERIOD AND ZONE, ESTIMATE THE VARIANCE AND *
* CV OF THE MEAM SONAR PERIOD HOURLY PASSAGE RATE. ¥

MEAIXE A K ARNKARE R RN R A AR N AR AR A A RNA RN RT AR AR AR R AR AT AR R e a AN A kA ki ki .
L

R E N E R AN EE I EEE S E L SR ERRE S LS REEREEEELEEES R ER RSN EERE RS RRSZEEE R LN )

* 10.11.1 MERGE OATA FILES. *

LEE R E R EEE L SN EEE LB SR E R LR R RS SRR R RS A EREEREE R ERRERFSEESERREEN RS SRR E R RS N
1

data varcnt2;

merge varcnt2(drop= _type_ _freg_)
rptdays(keep=report ndays);

by report;
run;
[EERESERENENELERES S FERNEEFEE L IR FEFE R R B E R R E R R S RN N EE SR E N EFE RN RS NN
* 10.11.2 REMOVE CUPLICATE ROWS CAUSED BY MERGE. *

AR ES SR FERRNE ST EER R R EFEERL RN ERREE AR EEREEREESEERENREEEEENNSEEERESEE R B
?
proc summary data=varcnt2 nway;
ciass report day zone;
var perhprmn ssqdiff n sumdur ndays;
output out=varcnt2 min{perhprmn}=

min(ssqdiff)=

min(n)=

min{sumdur)=

min{ndays)=;
run;
AR RS RS EEELERELFEENFEENE SRR R R EE R ER SRR RS RS NEE SRR EERERS]
* 10.11.3 COMPUTE VARIANCE AND CV. »

tatttutﬁ*t*ﬂ**k*******t****ttuk*:*x:**atk*:itﬁfﬁwﬁt**ﬁ*tttu**t***itiai;
data varcntg;
set varcnt2(drop=_type_ _freq_};
if n gt 1 then
varzps={{24*ndays)**2)*(1-sumdur/(24*ndays)) *(ssqdiff/(2*n*(n-1)));
else
varzps = 0;
cvzps=sgrt(varzps)/(24*ndays*perhprmnj;
run;

RS R RS S R EEEEEREEEEEIEERE LRSS RN EE SRS ERESRERRERRERLEREEESEEEESS
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* 10.12 FOR EACH DAY AND ZONE, COMPUTE MEAN HOURLY PASSAGE RATE *
* ACROSS SOMAR PERIODS. *
Q:liti*tinl-tljniltttnnl-thli-iiitiltl*thttl-tt.ikt!k\ilrlkktttl‘l!s!*;
proc summary data=varcnti nway;

class day zone;

id repart;

var parhpr;

output put=daycnt mean=parhgrmn;
run;
AR R A EERENEENNFSELAEESFESERENRRENANEEENEERENEREREERENSNEEREE SRR ELNEEEEEN]
* 10.13 SORT DATA BY REPORT PERIOD AND ZONE, AND APPLY REPORT PERIOD *
¥ BASED CV ESTIMATES TO DAY-BASED HOURLY PASSAGE RATE *
A ESTIMATES AND COMPUTE DAILY PASSAGE ESTIMATE AND VARIANCE. >
ﬂlnlﬂﬁtﬂkﬁﬂllkﬁkliRl'*ﬂ"'lﬂﬂl*ﬂ*-'Ri*lRRitliii*!ltl*&ljt!illﬁn*i‘*‘ui;
proc sort datasdaycnt;

by report zone;
run;

data daycnt;
mérge daycnt (drop= _type_ _freq_)
varcntZ(drop= day perhprmn ssqdiff n sumdur ndays);
by report zone;
daypass = round(24*perhprmn,!};
vdaypass = (cvzps*daypass)**2;
drop perhprmn varzps cvzps;
run;
AR EEERENFERLAEERSESEEEEERERELNERNFEEEANEELEERSRESEREREEEEEETERELRERERENER LN

LR AR LR AR ESAEREE R LR ERRREEEEERSEELERRERRRRERREREELELEEERRSRFEEENLE]

L.} * x
** 11.0 COMBINE SONAR AND TESTFISH DATA. i
=k * &

LE AR R SRR EERRE S SR SRS R RS ER SR AN EEENRSEE SRR REES RS RN E AR RN INERENSNERN]
FAEEFEAFAARAAEEFAAXAAARANLAARA TSN T AT AARIANCTIXATCARAAAARSSAASTANRATARRE AR XA o -
1
IR AR ERFERRES LSRN ERLEEAE S SN SRS ERFASFELEFEERLNLENERERESEEREERRLREEREENEN]
Gl e pEETaL E 2
* 11.1 SOAT SOMAR PASSAGE ESTIMATES. .
AFANERART ISR ABA ST R T AR AT LA A AR AAR KA TR A A sk A A e AR sk AT h AR kAR Ak
1
proc sort data=daycnt;
by report zone;

run;

(B AR EAREREEES RS RS ERE SRR RRERRRRERRERRERRERNSRNRRNERRERERERRRERRERREREEE]
* 11.2 MERGE SONAR PASSAGE ESTIMATES WITH SPECIES PRCPORTION *
* ESTIMATES. *

EEREE NSRS SRR AR RS R NERRRNSRERLRRREERRREREREEERENEREELAERERERLEEELLS N
’

data combined;
merge daycnt rptpropw(drop=fday lday rptrcat ntfp);
by report zong;

rumn;
L Ry R R R R R P R R R R L L R R R E E R N S N E R EE SRR R AR AR
* 11.3 TRAMSPOSE DATA TO GET PROPORTIONS IN A SINGLE VARTAELE. =

ixllk*!-i-ipb*u'.tiﬁ’!r*.klﬁkll!kt*t!!il-nkt!tQ!f!l!k!ﬂktitiltt’!ﬁitll;
pro¢ sort data=combined;

by report day zoneg;
run;

proc transpose data=ccembined out=combined name=species;
by report day zone cdaypass vdaypass;
var chincok jack schum pink fchum coho other;
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run;
IR R R R R R R R R S SR R R RS R RS SRR N AR EESEAREES R RN ERRERRR RN R ERENER)]
* 11.4 ISOLATE VARIANCE OF SPECIES PROPORTIONS. .

EEREE NSRS E SRS L ESEEERES SRR SRS EESEEEERSEESEENEEZEREEESE SN EREERESSESESERESSR)
3

proc summary data=spprop nway;
class report zone speclies rptprop;
var propvar;
output out=temp min=;

run;
R R E E N LN R P R RN A NS RN LR RS R R RS R R R RN RSN LN
* 11.5 INCCORPORATE ESTIMATED VARIANGCE QF SPECIES PROPORTIONS. >

IR EE NSRS AR EREEEEEREEEEEEEE RS SRR RERRERSERRERRREREENERREENEEEELERSES
?

proc sort datascoembined;
by report zone species rptprop;
run;
data combined;
merge cambined temp{drop=_type_ _freq_);
by report zone species rptprop;
if report ge 1;

passest = round{rptprop*daypass, 1);
passvar = [daypass**2)*propvar + (rptprop**2)*vdaypass -
vdaypass*propvar;

drop vdaypass rpiprop propvar;
run;
A RN SR REER AR EENE LRSS R RN IR RN E RS RN ENE RS EEER SRR SR L ERRESR SRR RS
* 11.6 RECOMPUTE DAYPASS S0 IT EQUALS SUM OF ROUNDED SPECIES PASSAGE *
* ESTIMATES. *
LA R AL L AL &SN t***kt*it*qﬁt*****k****\‘*k****a*tktt't!Iii’i'ﬁﬁtiiilti‘kkt*t;
proc summary data=combined nway;

class report day zone;

var passest,

output out=tempi sum(passest)=daypass,
run;

proc sort data=daycnt;
by report day zene;
run;

data daycnt;
merge daycnt{drop = daypass) tempi{drop = _type_ _freq_);
by report day zone;

run;

proc sort data=combined;
by report day zone;
run;

data combined;

merge combined{drop = daypass) templ(drop = _type__freq_);

by report day zone;
run;
LR AR AR SRS SRR ERARES SR ENEREEERER SRR R RREERRERRSERRRRERERENEREEREERERESEEREE,)
* 12.0 PRINT DAILY SOMNAR PASSAGE ESTIMATES AND ESTIMATED STANDARD *
* ERRORS. *

LES R ERE R EREER AR EER SRS RS RN E AR EERESEEERREEREREREERERTENSESESE LR LN
3

LERSEEREREREE RS AELEREERSEES RS EEERLEERRERLERERREEEESEREREEREESESESEN]
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* 12.1 SORT DATA BY REPOAT PEAIOD AND DAY. -
ltltllt!tlt:ttitt*':’tltlliillexlilllx.ilttillilll!lltllt!ltllxltitlt;
pro2 sort data=dayent;

by report day,
cun
AE R R EANEESSEFEAERERESEEFLE LSRR EREENFFEEFAEEFESREEEERERNSEEEESEREENEEREEEDREES
* 12.2 TRANSPOSE PASSAGE ESTIMATES TO GET ZONE-SPECIFIC ESTIMATES *
* INTO SEPARATE YARIABLES. *
dkomodhde A A N Mmook gk Rm ko ke o U Ak ot R odr ke A e e o R koA e R ok ok ke e ko R ke kA bk ok Aok o ek e ke ok k.
proc transpose data=dayent out=dayentwil;

by report day,

id zone;
var daypass;
run;

L e N N Ny A T R E NN

* 12.3 TRANSPOSE VARIANCE EBSTIMATES TO GET ZONWNE-SPECIFIC ESTIMATES *
™ INTO SEPARATE YARIABLES. *
Ril--tl.--lrll'ﬁl'll!"!ltﬁxﬁﬁﬁfﬁI*'ﬂtkl'tﬂ"’ﬁ!’ll!!xkxtlkll*ﬂ'l'ﬂl!l;
proc transpose datasdaycnt out=daycntw2;

by report day;

1d zone;
var vdaypass;
run;

A kAT AR R R AN ek AR T A kKN A NAKAR TN A S e AT R N AR h Rk kkAk kkadk kW ek hdem i

* 12.4 COMBIME DATASETS, COMPUTE TOTAL DATILY PASSAGE AND STANDARD *
* ERRORS OF ALL ESTIMATES. *

IE NS FNEE LN NS ENFERSLAERRFERE RS SRERE RS R R R R R EERRAER SRR SRR RRSRERRENESE N
)

data daycntw;

* COMBINE DATASETS WITH PASSAGE AND VARIAMCE ESTIMATES.
DATASET rptdays IS5 NEEDED FOR PLOTTING CHARACTERS;
merge daycntw! (drop=_name_ rename=(_1=passi _2=pass2 _Jd=passi])
daycntw?2 (drop=_name_ rename=(_1l=varl _Z=var2 _3=vari))
rptdays;
by report day;

* AEPLACE MISSING VALUES WITH ZEROS. MISSIMNG VALUES
SHOULD BE REMOVED BY USING OPTIONAL OUTPUT IN SECTION
6.5 AND ESTIMATING DATA FOR MISSED PERIQDS.,;

if passi eg . then

passt = 0;

if pass2 eq . then
pass2 = 0;

if passd eq . then
passd = 0,

if vari eq . then
vart = (0;

if var2 &g . then

var2 = 0;
17 vard eqg . then
vard = 0;

* COMPUTE TOTAL PASSAGE AND STANDARD ERRORS;
sel = sqrt(varl);

se2 = sqrt(var};

sed = sqrt(varl);

total = passl + pass2 + pass3;
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setotal = sqrt(vari + var2 + var3);
if total gt O then
cvtotal = setotal/total;
else
cvtotal

0;

* COMPUTE PERCENT BY BANK;
if total > 0 then
do;
rightper = 100*passi/total;
leftper = 100-rightper;
end;

* FORMAT VARIABLES FOR QUTPUT;
fermat pass1 pass2 pass3 total commaS.o
sel se2 sed setotal 7.0
leftper rightper 6.2
cvtotal 5.3;
label passi '"RIGHT BANK PASSAGE'
pass2 = 'LEFT BANK MEARSHORE PASSAGE'
pass3 = 'LEFT BANK OFFSHORE PASSAGE'
total = 'TOTAL PASSAGE'
sel = 'RIGHT BANK SE°
se2 = 'LEFT BANK NEARSHORE SE'
se3 "LEFT BANK OFFSHORE SE'
rightper = 'PERCENT RIGHT BANK®
leftper "PERCENT LEFT BANK'
setotal = 'TOTAL PASSAGE SE'
cvtotal = *TOTAL PASSAGE CV';

* DROP UNNEEDED VARIABLES;
drop vari var2 var3;

run;
LA ENE SR EEER S EEE S NE R NS SRR RS L S EEE RS REEEIEF N EEFE XN R S SEEEESE R NS X E WX
* 12.5 PRINT PASSAGE ESTIMATES AND ESTIMATED STANDARD ERRORS. *

LR ALERE LSRR EELEEREERERSAENERREREEESESEFEEERREE LRSS ENEFESEERT ENES N
I3

title2 'DAILY PASSAGE ESTIMATES - BY ZONE';
proc print data=daycniw noobs label;
var report day passi sel pass2 se2 pass3 sed total setotal cvtotal
rightper leftper;
sum passl pass2 passd total;

run;
AT EEEREREERSR RN EREFEREEEEEELEEEYEREENEE SRR RESER SRR RSES RS RS SE]
* 12.6 PLOT ESTIMATED DAILY TOTAL PASSAGE OVER TIME. *

(I EE RS ELERREEREESESEEREESR A EENESEERS LAl SRR N EESREE R EEEENSEERERSR SR EERESE N
?

title2 'DAILY PASSAGE E£STIMATES';
proc chart data=daycntw;
vbar day/sumvar=total discrete;
run;
LR AR EREEESEEEEREREREREREENE AR SRS IR E LRSS RS RERRREEREERREELEERESENES]
IR R EREEEERESEE SRS RS RS EEERRR RS RS ER R ES R SRR R R RS ERREe Rl ER RS ES]

LA L

#* 13.0 PRINT AND PLOT TESTFISH CPUE VERSUS PASSAGE. -

"n L]
LR R R AR FEREERERESESER SRS FELR RS RS R SRR NEENEREREEREEREREREREREELYE]
AR ESESENFEREERRRESR SRR RS EREREFEREERSENEREERR TR EENEREERERERESE 2 EE N

1

LEREE R RS ELAE RS SRS EREELEESEENE SRR LSRR ERERERSEERERRREREREERERREER ERE RS EE]
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* 13.1 ISOLATE TOTAL REPORT PERIOD CPUE. *
!Rtﬂtkllnattttlirtt-otﬂtnt-pt-ri-tnitinn-nt-qttnqlﬂ:itt'tlttﬁtttktﬁtwt;
proc summary data=srpicpue nway,

class report zone;

var rptscpue;

autput out=templ min{rptscpue}=rptcpue;
run;
RN AE R AT RN R T AR R A A A R RN A A R AN R A AT R L T N R AR AT AR T A AN T P AT A TN AN T ERT NN
* 13.2 ISOLATE DAILY PASSAGE ESTIMATES BY ZONE. .

AR RS ERER R AR SRS Rl ER SRR R ERLEESE LSRN E LRl S EREERS RN N
1]

proc summary data=combined nway;
class report day zaone;
var daypass;
output out=temp2 min=;

run;
(SRR EFL EEREE RS E N R L R N E N N R L N R N R E R R A E LR N NN E
" 13.3 SUM PASSAGE OVER DAYS WITH REPORT PERIOD, BY ZONE. *

*ittxttnal*kl*kttﬂxﬂ*iﬂit*ﬂahﬁl*ik!ﬂittﬁkAxst*qlissuk#*u*wnkﬁkaﬂk**lkt;
proc summary data=temp2 nway;
class report zone;
var day daypass;
output out=temp2 min(day)=
sum(daypass)=rptpass;

run;
I FE R EREEANFRELAEREE R AR S S XS R R EEE R EENERNEEARELARE R ANER NS NENEREERERRERER SRR R NER,)
* 13.4 MERGE REPORT PERIOD TESTFISH CPUE AND PASSAGE SUMS. *

Qittttttﬂ*t*x**xin-*uttkﬂiki*k**#**r!*lk**t*ttt*t**ktg*ttttt*i*i*.ttnt;
data cpuepass;

merge templ(drop=_type_ _freq_} temp2(drop=_type__freg_);

by report zonej;

run;
I E R R E R R R PR R T R R R R R RN S R R R R R R R S RN E NI N E SR EE R AN R EE R RS RS N SR N]
* 13.5 S0ART FILE BY DAY. =

AAANERAAIETRAR I AR E AN E S ek A A A kDo Aand R X A TS AERT AT ETNREX T A R Aok ek Ak kwhwd.
1

pro¢c sort data=cpuepass;

by day;
run;
AN A ARAAEF R R R R A AR AR AN AR E R A AN AR AT ARAAAR AN AR A R R A AR AR AR R TN TR ke ko
* 13.6 ADD PLOTTING CHARACTERS TO DATA AND PREPARE DATA FOR =
o PRINTING. ®

-i'trnttgloixe*’ii:nnt:.alil&ti:lt.**lliluaun-xxxxnn"ktlx!*ﬂntﬂ*takﬁt;
data cpuepass;

merge cpuepass(in=a) rptdays(keep=repart day plotchary),

by day;

LT rptcpue ne .;

label report = 'BEPORT PERIOD’
day = DAY PERIOD BEGAN'
plotchar = 'PLOTTING CHARACTER
rpicpue = 'TOTAL PERIOD CPUE®
rptpass = 'TOTAL PERIOD PASSAGE';

format rptcpue 8.2 day date7. rptpass commad.;

run;
ﬁ*.*k'!*!ﬂ*ii*t&k*****al‘iktﬂl!!tll*tﬂ!ik’*k***ﬁk*lil!l!l‘!lt’tik*ti*u
* 13,7 PAINT REPORT PERIUD CPUE AND PASSAGE ESTIMATES. *

Rtﬁq’ik*ttkﬁk*i-t****!l**illtiii!ti*ﬁ*#ﬁt*t**ﬂk*’**killlli*ii*ﬂ*kﬂtt*t;
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Appendix B. (Continued)

title2 'COMPARISON OF PASSAGE ESTIMATES AND TESTFISH CPUE';
title3 'BY REPORT PERIQD AND ZONE';

proc print data=cpuepass label;

var report day zone plotchar rptcpue rpipass;

sum rptcpue rptpass;

run; .
I R N RN P R F R R E SN F R E NN S SR AN RS R E X S AN NSRS L R AL NS RN N
* 13.8 PLOT PASSAGE ESTIMATES VERSUS TESTFISH CPUE BY ZONE. *

(E S EE S FEERNEREREENEEERSESEE SR SRR RN SRR RERRREERS R LSRRl B AELEE LR N
proc sort datascpuepass;

by zone;
fun;

proc plot data=cpuepass,;
plot rptcpue*rptpass=plotchar;
by zone;
run;
[EER S ERFRERE SN SFESSEL SRS E SRR RN RSN REEFSRRRRRERE R EEREERESERSES]

A R AR A AN R A AR r AT AR A AR AN AT AAN NI A REN RN TN SRR AR N AR AR T AN e N v T kb mxxd

* & L
** 14.0 COMPUTE AND PRINT PASSAGE ESTIMATES BY DAY AND SPECIES. b
e »x

LR E RS R R E SRR A REEE R SRR NSRS EE RN RERENENENFERERRNER SRS SR SR E NSNS RERESS]
AR R EEEE RS SERFE R AN EREREE SRR RNl R SRRl SRRl REREEERERERFRNERESZSN
1
LR AR SRR ENEENNEEAEEE LR R FER SR ERS SRR NE RSN EEEERRRERRE R LSRR ERS ]
* 14.1 RETRIEVE NEEDED VARIABLES. *
AR R A AR R E R AR A AN R AR A AR A AR ARN TN A NN R AR R NN AT N AN AN Rk R RN RN kN rhk -
1
gata final;
set combined (keep= report day zone species passest passvar);
run;
xR R PR AT RN AN AR A AR A AT N AR R A EAREATCRTATERNECR T A IR AT R T AR R ek k&
* 14.2 SUM ESTIMATES ACRQSS ZOMES. -
LEERALENS SRR R A SR RS RS R PR RS SRS T ENNEESEFEEEE R SR EEFREERERE SRR R REER RE X I
proc summary data=final nway;
class report day species;
var passest passvar;
output out=Tinal sum{passest)=total
sum{passvar)=vartotal;
run;
LE R R L ERE RS R R R R R FE E R R A R R R L R R EE R R R R R R N R R R N E RN Y L E R R RN N E SRR ]
* 14,3 TRANSPOSE DAILY SPECIES PASSAGE ESTIMATES TO GET A SEPARATE *
L COLUMN FOR EACH SPECIES. *
LER AL ER RS EEEEIERERS FES LSRR RS PR TR R R R NS F RS PR T R EAEF R EEEE IR NSRS R EREE R I
'
proc transpose data=final out=finalw;
by report day;

id species;

var total;
run;
IR L NS ERE RS EERERLS RN SEEs RS EN SRR NEENEEEEENFAEEEEERESEEEEEREEEREESS
* 14.4 SUM PASSAGE ESTIMATES OVER SPECIES. .

LARERESE RS R RSN S SR R R L R R R AN EEEL RS ELE S
¥

proc summary data=final nway;
by report day;

var total;
output out=temp sum(total)=allspp;
run;

(R RN AL L ER LR RSNl RN R R E R RN AR AR AREEEERRRERERELEEES
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Appendix B. (Continued)

* t4.5 COMBINE SPECIES AND TOTAL ESTIMATES, AND COMPUTE TOTAL SALMON *
* AND TOTAL NON-SALMON ESTIMATES. *
i-*ilqk‘ilttluxi*ki't:!xln*xn:tutaklk.l!lklnngnﬁglla,lnlkkg‘!nlnttgtnl;
data finalw;

merge finalw(drop=_name_) temp(drop= _type_ _freqg_ };

by report day,

* FORMAT VARIABLES FOR OUTPUT;
format chincok jack coho other comma?.
schum fchum pink allspp commag. ;
label chinoock = 'LARGE CHIMNOOK'
jack = "SMALL CHINOOK'
schum = 'SUMMER CHUM'
fchum = '‘FALL CHUM'
‘NON SALMON®
allspp = 'TOTAL ALL SPECIES';

other

run;
HAA MR T A R AR AT Rk A AR A kA kAR A A Rtk A AR AT A AT AT Aw
* 14.6 PRINT DAILY PASSAGE ESTIMATES BY SPECIES. *

LR EREEE AR RS S EREEEEE RS AR EEENE NN SN AR SREER RS NS EEEEERRRRESSERNEEERNE I

;
title2 'ESTIMATED DAILY PASSAGE - BY SPECIES';
proc print data=finalw noobs label;
var report day;
sum chinook jack schum pink fchum cohe other allspp;
run;
AR N EAER SRS R R R AR R EERER SRR R R R RN E RN LR RN ELEE R EREREL R EENREENE Y

AE R RS L ALEEREEEREEEREEEEESEREREAREEEREEEELEEEEEEREEEEREEREREEEEERELEER]

- W
** 15,0 COMPUTE CUMULATIVE PASSAGE TO DATE, BY SPECIES, WITH i
ol CONFIDENCE INTERVALS. **
" LE

AN EESRNFESEEEAEE LR R E R NES R R R ES R RS AL SRSl RN RER ]
A XA R AT R R AT A AT A AN TR AN AR AR A A AAR A A r AT AT r R AT R AN AR AN RREA R AR AR AR AN Ao
H

mARANARANA R AR rskA A AT AR AR AR TR R R m R AR A A sk h s o b au TR ahARK R sk kAT AT AL
* 15.1 ISOLATE PASSAGE FAROM LAST DAY, .
R!l-ixtlttﬂakkxak*’l’(iﬁitr!ililllill!itltakthtk!ﬂkﬂlﬁiﬂ-lntnlﬂaitrh--t-;
gata temp;

set combined (keep = day zone species passest);

_type_ = 0;

run

data temp;

merge temp maxsday,

by _type_;

if day eq maxsday;

drop _type_ _freg_ day maxsday;
run;

proc sort data=temp;
by species;
run;

proc transpose data=temp out=temp;
by specles;
var passest;
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Appendix B. (Continued)

run;
data temp;
set temp{drop = _name_);

rename coll=zonet;
rename col2=zone2;
renpame coli=zone3;

run;
AR AT R A RN E R A A e AN A NN A R KA A N AT N AN R AR RIS AR AN AR R AR AR AR h ARk ARk k kA n
* 15,2 SUM PASSAGE ESTIMATES BY SPECIES OVER ALL DAYS. b

LR AR RS EREEERAEREEREESREEEREENESERERENEEEERSEREEENEREEEREERERRERSEIESERI

proc summary data=final nway;
class species;
var day total vartotal;
output out=final max{day)=
sum(total)=
sum{vartotal)=;

run;

LR E R E LRSS S s L N R R R R R R R R R R R N R E R R ]

* 15.3 COMBIMNE TOTALS WITH ESTIMATES FOR THE MOST RECENT DAY. .
LR R RS EES AR RS R EEANEEE LSRR LAEEEREEEL RS REE RSN ERERERREREREERESEE N
data final;

merge fipal temp;

by species;

run;
XA NANTE AT R AR AN N AN NN ANN AN AR Ak A R kAR khrkdrk hdododrde o dr ikt ok h kdr e o
* 15.4 COMPUTE STANDARD ERRORS AND CONFIDENCE LIMITS. bt

AEHANT MDA R AR AT N AT AN HAE R R T A TN NN T AT A AN R A IR ARR AN XN RN RN NN AN N A
]

data final;
set final (drop= _type_ _freq_);

* COMPUTE STANDARCS ERROAS AND CV'S;
setotal = sqrt(vartotal);
if total gt O then
¢vtotal = setotal/total;
elsa

cvtotal = Q;
* COMPUTE CONFIDENCE LIMITS;
lower = total - 1.645*setotal;
if lower 1t O then

lowar = Q;
upper = total + 1.645*setotal;

* COMPUTE DAILY TOTAL;
daytotal = zonel + zone2 + zone3;

- FORMAT VARIABLES FOR QUTPUT;
format total setotal lower upper zonel Zone2 zoned daytotal commaZ,
cvtotal 5.3;
label total = 'ESTIMATED PASSAGE TO DATE'
s@total = 'ESTIMATED STANDARD ERROR'
cvtotal = 'COEFFICIENT OF VARIATION'
lower = 'LOWEA LIMIT 80% CI'
upper "UPPER LIMIT 90% CI'
zonel = 'AIGHT BANK DAILY®
zone2 'LEFT BANK NEARSHORE DAILY'

92



Appendix B. (Continued)

zoned = 'LEFT BANK OFFSHORE DAILY’
daytotal = *DAILY TOTAL';

" DEFINE VARIABLE TO CONTROL PRINT ORDER IN FOLLOWING
PARINT;
1f species eq ‘CHINOOK' then
order = 1,
else if species eq 'JACK' then
order = 2;

species eq ‘SCHUR' then

ordar = 3;

else if species eq 'FCHUM' than
order = 4;

else 1T species eq 'CGHO' then
order = 5;

else if species eq 'PINK' then

order = 6;

plae

arder = 7,

run;
EE A AT R RN AR AR AR RN AN R A AR AT A RN A R AN T AR AR AR A AT A AN RN R T AN E XA C Aok ke KAk ok o
* 15.5 SORT PASSAGE ESTIMATES AND PRINT. -
kalnlQlll.lililt!titrt!ﬁw*knx*t&awA*xltkkk*ﬁt*ﬁti*tﬂt*t**kﬂ!tku**ittil;
proc sort data=final,

by order;
run;
title2 'DAILY AND CUMULATIVE ESTIMATED PASSAGE TQO DATE - BY SPECIES';
title3d 'WITH MEASURES OF PRECISION FOR CUMULATIVE ESTIMATES';
proc print datasfinal label;

label species = ‘SPECIES';

var day species zonel zone2 zoned daytotal total setotal cvtotal

lower upper;

sum zonel zone2 zoned daytotal total;
run;
(R R L N R R R N RN R E E NN N E N S R S R AN RN SRR N NEER LR LN

Amw T AR AR AR RN A kAR AR AR AN A sk A AN AR RN E R F RN R A ks R AN A AR AT E RN T AN N AN

=

*= 16.0 PROCESS 24 HOUR SONAR DATA, "
* x T x

AN ENEFNFNFEE SRR FEE LRSS EEA RS ESERSERRNRE R ERE NN EREEEE R AN A EEEEREFASEENEEFANE]
n-nlli*&nk-atkt#k’tt*tt!'kit.--ninqlk!*-ii'!'i:!tt**lautuw*tn!xtttsitt;
[E N RN R S R N E N R R F RN SRR RN R BN E R R R R R R R P R E R S AR R 2R RN S NN N NEN]
* 18,1 SUM UPSTHREAM COUNTS ACROSS SECTOHRS. b
l-t-lirt-lxtknuitt!itnu-:xtxtkarnalttﬁlnlrt(uixri!ilnt*tti!ikttll-t*tl;
proc summary data=sonar24 nway;

class day speriod stratum startime;

1d zone counthrs;

var upcount;

output out=sonar24 sum=;
run;
AR R R R X AN KRR R A AR R AT R R R A R AN ANT A AR TN ARSI AARNR RN E RN RNk e F AR Ak X LW
* 15.2 SUM UPSTREAM COUNTS AND COUNTING TIME ACROSS ALL SAMPLE TIMES ~
* WITHIN EACH STRATA. *
nallwaau!tn*qtttrak-**hitltln-ix:thxa*ka*!at!*khi-it**tt*t*ﬂﬁ*xkl**t*t;
proc summary data=scnar24 nway,

class day stratum;



Appendix B. (Continued)

id zone;

var upcount counthrs;

output out=sonar24 sum{upcount)=
sum(counthrs)=;

run;

LEERE S EE SR FE SR AL EREES NSRS LSRR ERESEEREEEERESEE SRR EEE SRS

* 16.3 ESTIMATE DAILY PASSAGE RATE WITHIN EACH STRATA. *
#*t*t*tk**w*****t***kt**x*t*k*tk*kk!*k**kt**ttt*t*tk!ttttt**ktaik**t**;
data saonar2s4;

set sonar2d{drop=_type_ _freq_);

passage = 24*upcount/counthrs;

run;
IR R ERFEENFFESELEREFRENEREFEFELFEEELEEEEEESEE R EELEFREREEENEEERNESNELEEE]
* 16.4 ESTIMATE DAILY PASSAGE BY DAY AND BANK, -

utawtkwkﬁa*t*kx*****k*kiﬂti*itrkttihattiﬁkthat**tiililtﬁtt*xtktuntkkﬁ*;
proc summary data=sonar24 nway,;

class day zone;

var passage;

output out=sonar24 sum=;

run;
LR AR AR EEAEEEEERESESSEEEE S FEEEES ISR EEEEELEEERE LRSS RS SRR SN
* 16.5 TRANSPOSE DATA. *

IR RAAR EREREEERANASEERERERESERESEESEEEFEREFEEERSA NS RERESRRSEREERNERESSESES N
1

proc transpose data=scnar24 out=sonarz4w;
var passage;

id zone;

by day;
run;
LA RS EEREREE R E S EEEELERE R FET R RS SR R RS SRR FENFEEEF R RS EEREEEEE R S ER]
* 16.6 PREPARE DATA FOR OUTPUT. "

***trﬂrxt*t***t*tﬁt***iittiitikiit**!*ﬁit!kiﬁtk*tiﬂtttﬂktkﬁnu*tt*tt*kt;
data sonarzd4w;

set sonar24w (drop=s_name_);

total = _1 + 2 + _3;

format _1 _2 3 total commai0.o;

label _1 = 'RIGHT BANK PASSAGE'

_2 = 'LEFT BANK NEAASHORE PASSAGE'

_3 = 'LEFT BANK OFFSHORE PASSAGE"

total = 'TOTAL PASSAGE';
run;
IR A ER RS SRR SRS ESEENESEESEERSREERERERRRERERREERSERRERR SRR R RS EE)
* 16,7 PRINT 24 HOUR PASSAGE ESTIMATES. *

EERANARRESEREEE SRR SRR EESR AR RS R EREEEEREEIENELERELEIEFEEEEE RN LR ESE N
1

title2 'DAILY PASSAGE ESTIMATES - BY ZONE';
title3d 'FOR 24-HOUR COUNT DAYS';
proc print data=sonar24w label noobs;

var day _1 _2 _3 total;

run;

94



Appendix C. Yukon River sonar hourly passage rate by stratum, 1997.

STRATUM 1 STRATUM3 STRATUM 4 STRATUMS

MISSING RANGES:

REPORT SONAR RIGHT  LEFT BANK LEFT BANK LEFT BANK Estimated data*
PERIOD DATE  PERIOD BANK NEARSHOR MIDSHORE OFFSHORE - Unestimated data

i 66 1 563 Using LBOS only,
1 &5 2 §4.1° _ 0-80 m (0-30 m of
1 6/6 3 572 55.1 24 LBNS + 50 m of noise-
1 67 1 70.5 1.4 blocked signal)
1 817 2 51.5 52

1 87 3 102.2 93

2 &8 1 66.4° 104.3 8

2 &8 2 704 125.7 93

2 &8 3 ' 87 93

3 &/9 ! 129.3 17

3 £/9 2 93.4 6.7

3 8/ 3 938 48

4 810 1 99.7 6

4 810 2 ] 187.7 123

4 810 3 115.3 1248 285.6 2.4

5 &M 1 276 215 1071.7 40

5 an 2 589 847.8 2030.9 818

5 &m 3 700 913.2 1994.2 1243

6 B2 1 925.7 1057.4 1812.2 122.1

8 812 2 748.5 836 1357.3 94

6 612 3 580.8 351.9 1369.1 948

7 613 1 841.7 758.9 1197.9 854

7 613 7} 427.1 720 743.6 545

7 a3 3 318.4 549.2 812.6 57.6

8 614 1 380.3 985 908.3 ar.2

8 6it4 2 352 489.8 7339 55.6

8 614 3 277.3 488 4 552.4 439

g a5 1 2593 364.1 4453 8.2

3 B15 2 1743 244.7 202.4 375

9 ens 3 1713 78.1 2435 245

3 616 1 164 114 249 53.7

9 B 2 242 370.2 846 3 85.6

g 616 3 359.6 3747 920.7 53.5
10 617 1 483 604.1 762 73
10 817 2 340.7 380.7 515 58.4
10 817 3 297 307.9 4342 535
11 818 1 3425 370 495 282
1t ena 2 280.7 2319 387.9 78.4
31 8ia 3 272.7 1525 262.2 477
1 ang 3 3719 361 4658 g3
11 819 2 611.1 947 12559 110.5

11 819 3 948 1399.1 1586.7 136.7
12 620 ! 24623 3658 2687.3 273.9
-Continued-

* Data was eshmated from perieds
sampled on the same day
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Appendix C. (Page 2 of 7)

STRATUM 1 STRATUM3 STRATUM 4 STRATUMS MISSING RANGES:
REPORT SONAR RIGHT LEFT BANK LEFT BANK LEFT BANK Estimated data*®
PERIOD DATE  PERIOD BANK  NEARSHOR MIDSHORE OFFSHORE Unestimated data

12 6/20 2 2119.3 2962.2 3658.6 274.3

12 6/20 3 1832.4 2038

13 621 1 2264 2603.8 250-302 m

13 621 2 12893 1538.3

13 621 3 902.3 1187.6

14 622 1 1158.9 1388.2 $5 250-302 m
14 622 2 949.2 736.2

14 6122 3 908.3 All LB

14 623 1 554.3 3 __

14 623 2 N7 10086.3 1349 424

14 6123 3 AllLB

15 624 1 §5 250-300 m
15 B/24 2

15 5124 3

16 6125 1

16 8125 2

16 6/25 3

17 8126 1 All LB

17 8126 2

17 &8 3

18 627 1
18 w7 2 0-50 m & 250-302 m
18 827 3

18 6728 H

0 6/28 2

0 628 3

0 6129 AllLB & all RB
0 629 (No data obtained)
o 6/29

0 /30

0 630

0 B30 3

0 7 :

20 7i 2 AllLB

0 ™ 3. AlLB & all RB
21 T2 1 AllLB

0 2 2, Al LB & 3l RB
2 T2 3 Al LB

22 73 1

22 73 2

22 s} 3

22 7i4 1 0-50m

Data was estimated from periods
sampled on the same day.

-Continued-
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Appendix C. (Page 3 of 7)

STRATUM 1 STRATUM3 STRATUM 4 STRATUMS MISSING RANGES:

REPORT SONAR RIGHT  LEFT BANK LEFT BANK LEFT BANK Estimated data*
PERIOD DATE  PERICD BANK ~ NEARSHOR MIDSHORE OFFSHORE = lUnestimated data
22 7i4 2 116.4 438
22 7i4 3 1229 63
) 715 1 170.1 96
23 75 2 258 13.4
23 7i5 3 257.7 10
24 716 1 302.7 4
24 78 2 . 288.6 6.9
24 78 3 639.1 188.1 7745 19.6
25 77 1 7788 2123 4795 14.7
25 77 2 8456 169.1 718 95
25 717 3 7282 3738 1010.4 12.9
26 7/8 1 722.7 2835 690.5 132
25 7i8 2 1052 260.2 806.7 16.8
26 718 3 965.4 2785 564.6 41
27 719 1 980.3 381.4 502.4 38
27 7/9 2 8487 1122.4 4429 17.6
27 7/9 3 673.4 1181.4 501.7 12
28 710 1 §19.3 1201 712 27
28 710 2 649 775.1 250-350 m
78 7o 3 520 738,86 4211 20.8
29 7M1 1 4037 5293 458.6 16.2
29 7i1 2 206.6 636.6 3025 23.8
29 711 3 3047 7158 343.4 26.8
29 72 1 338 550.2 3966 10.5
29 712 2 361.7 593.6 403 15.6
29 mnz2 3 379.8 484.4 256.1 14,1
30 713 1 319.7 578.8 287.4 13.7
30 713 2 2787 670 4707 35.4
30 M3 3 3473 6771 376.6 112
3 7114 1 277 663.2 410 33
3 7114 2 2617 486.4 3439 179
31 714 3 186.5 532.3 256.6 8.3
32 715 1 142 451 3315 14
32 715 2 164.6 417 270.5 36.7
32 715 3 119.7 4645 265.7 6.3
33 7116 1 1786 405 1779 87
33 7186 2 1453 349.8 181.1 17.4
33 7186 3 85.2 3321 168.8 57
34 M7 1 100 317.9 146.9 8.7
34 ™7 2 949 350.8 171.7 7.4
34 7 3 127.7 366 192.4 18
35 718 1 1234 406 262.4 19.7
*Data was eslimated from periods -Continued-

sampled on the same day.

97



Appendix C. (Page 4 of 7)

STRATUM 1 STRATUM 3 STRATUM 4 STRATUMS

MISSING RANGES:

REPORT SONAR RIGHT  LEFT BANK LEFT BANK LEFT BANK Estimated data*
PERICD DATE  PERIOD BANK NEARSHOR MIDSHORE OFFSHORE = Unestimated data

as 718 2 a2 318.3 181.3 75
35 118 3 116.7 2451 1107 83
38 7119 1 95.3 2555 167.1 14.2
36 7i19 2 86 278.2 182.1 18.4
36 718 3 B4.4 280.9 140.7 217
36 720 1 89 228.8 1211 47
36 720 2 68.7 304 2432 185
35 720 3 173 30 1547 76
37 7i21 H 110 2621 1367 5.2

7 721 2 76.3 240 848 10
a7 7r21 3 1047 2451 120 15
as (e 1 96.7 300.7 98.3 12.4
38 7122 2 131 384 197.6 16.1
a8 7122 3 1247 264.4 947 75
39 7123 1 895 407.8 2172 28.5
39 723 2 63 5597 2477 15
39 7/23 3 130 455 6 165.3 7.5
40 7124 1 93 396.2 1519 35.2
40 724 2 92 480 t14.8 28
40 724 K! 108 5305 179 418
41 7125 1 947 5541 160 28
41 7725 2 114 4459 1625 175
EH 7725 3 15 459.7 148.9 7
42 7728 1 102.% 4853 168 28
42 726 2 1373 738.3 2514 35.8
42 1126 3 173.9 764.7 369.6 4t.4
43 7127 1 2848 1033.2 541 455
43 7127 2 265 1765.3 8013 66.9
43 7127 3 423.3 1301.9 757.3 75.4
a4 7h28 1 302 9635 5179 495
44 7128 2 2431 983.4 5959 53.7
44 Ti28 3 231.7 7748 5231 344
45 7129 1 257.6 733.4 3724 28.4
45 7125 2 2358 823 288 226
45 7729 3 256.1 5962 293.5 207
46 730 1 129.7 73G.2 324.4 171
46 T30 2 151 795 356 8 40
46 7730 3 232 388 155 8 245
47 731 1 159.3 332.4 1128 16
47 713 2 110.4 3569 123.1 72
47 7131 3 117 2073 846 135
47 & 4 96 216.8 97.2 253

*Data was estimated from periods -Continued-

sampled on the same day.
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Appendix C. (Page S of 7)

STRATUM 1 STRATUM3 STRATUM 4 STRATUMS MISSING RANGES.

REPORT SONAR RIGHT  LEFT BAMK LEFT BANK LEFT BANK Estimated data”
PERIOD DATE  FERIOD BANK  NEARSHOR MIDSHORE OFFSHORE Unestimated data
a7 an 2 1387 203.8 §2.1 44
A7 an 3 85.3 2116 100.5 24.6
45 an 1 90 242.1 132.4 145
48 82 2 1417 366.5 2295 30.6
48 82 3 131.3 177.9 103.2 131
49 8/3 1 1365 1953 144.2 23.4
a9 B3 2 73.8 a7 3228 30
49 B3 3 115.4 2965 215.8 43.6
50 a4 t 110.9 2186 177.9 131
50 814 2 76.3 162.4 77.5 16.6
50 8/4 3 69.3 1355 87.3 5.3
51 &/5 1 158.3 214.4 132.9 8.5
51 8/5 2 3177 546.1 258.9 20
51 8/5 3 568 1146.1 2358 3.8
52 8/6 1 600.7 1437.3 4572 51.3
52 8/6 2 560 1878 408.8 s5.7
52 8/6 3 6533 21259 4093 51.8
53 817 1 4827 1438.8 182.1 43.2
53 817 2 3783 1163.4 214.1 21.4
53 a7 3 383 673.9 234.6 18
54 & i 2573 845.8 167.8 19.7
54 88 2 166 5022 256.3 40
54 8| 3 157.8 4029 146.4 74
54 89 1 177.6 3214 71.6 38
54 /9 2 152.3 320.4 76.6 46
54 am 3 12,7 325.3 57.9 8
55 810 1 121 2919 559 £3
55 &1 2 17 363 89 8.7
55 &M 3 1068 2145 35.8 3.1
56 &M 1 123.7 154.4 243 11
56 &M 2 96.3 166.7 33.8 0
56 B 3 73.2 184 295000 0 250-332 m
57 an2 1 116 242 517 0
57 812 2 96 3101 136.8 55.4
57 a2 3 171.2 246.9 873 20.4
58 @13 1 196.5 2585 92.6 824
58 @13 2 1918 2483 108.6 80
sa a3 3 2125 405.7 167.6 777
59 8ns 1 383.3 550 2 209 71.4
59 B4 2 406.3 1043 4 2316 62.2
59 B4 3 601.3 972.4 248.6 73.3
55 815 1 517.7 662 160.3 84.2
‘Data was estimated from periods —Continued-

sampled on lhe same day.
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Appendix C. (Page 6 of 7)

STRATUM 1 STRATUM 3 STRATUM 4 STRATUMS MISSING RANGES:
REPORT SONAR RIGHT  LEFT BAMK LEFT BANK LEFT BANK Estimated data~
PERIOD DATE  PERICD BANK  NEARSHOR MIDSHORE OFFSHORE .- :Unestimated data

59 815 2 466.4 4119 1936 76.4
59 815 3 363 452.1 157.5 76.4
80 &8 1 375 407.4 205.1 68.4
80 &1 2 2552 780 3873 1047
80  ais 3 3258 887.9 3204
61 817 1 264.3 586.6 306.2. 136-336 m
g1 anz 2 306 618.3 2928
81 817 3 3207 520.7 285.8
62 &18 1 27623 650.6 w7200 136-336 m
62  &n18 2 234 226 2232 1826
62 818 3 2346 438.2 347.1 120
63 819 1 2919 668.4 553.4 180
63 819 2 2526 750 363.4 116.4
63 819 3 2387 546.5 4329 1324
84 8120 1 303.3 511.2 396.8 110
84 8r0 2 221 545.1 563.6 58.4
64 820 3 214.7 407 1 261.8 40.5
65 821 1 237 330 228.2 233
BS &2 2 1523 308 1 3025 40
65 &2 3 142 2235 216.2 63.5
66 822 1 157 167.3 176.8 5.3
66 82 2 1915 165 1725 19.3
86 82 3 113 184.2 185.6 66.3
6T 823 1 127.4 139 87.9 16.1
& a1 2 124 1978 207.4 453
67 823 3 1117 1253 102.1 26.8
68 8R4 1 1267 142 90.5 21.4
68 84 2 127 147.5 131.8 32.9
88 824 3 99.3 148.5 161.4 28.8
69 825 1 1257 153.2 104.2 5.1
&5 2 129 1546 142.4 388
69 825 3 136.7 1976 158 158
0 328 1 1853 287 168.7 22
70 BIS 2 148.7 3338 223.4 52.8
70 8n6 3 140.7 290.5 136.3 371
M 8RT 1 183.3 3315 179 44
a7 2 1522 4283 209.5 3t
(A" 3 166.7 165.8 144 207
7 828 1 160 265.3 174.4 12
2 8m8 2 107.3 2307 2131 26
T2 ans 3 177.7 258.6 1571 248
73 829 1 159.8 3905 317.6 1.4
*Data was estimated from periods -Continued-

sampied on the same day.
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Appendix C. (Page 7 of 7)

STRATUM 1 STRATUM3 STRATUM 4 STRATUMS MISSING RANGES:

REPORT SONAR RIGHT  LEFTBANK LEFT BANK LEFT BANK Estimated data*
PERIOD DATE  PERIOD BANK  NEARSHOR MIDSHORE OFFSHOR Unestimated data
73 8/29 2 154.5 332.1 120 444
73 8/29 3 1043 282.4 150.5 5.7
74 /30 1 1203 348 154 16.4
74 8/30 2. 228.4 358.9 188.6 RB 0-120 m
74 8/30 3 121.2 87.9 1137 418
75 8/31 i 150.3 117.9 2011 51.2
75 811 2 101.7 138 1397 765
75 8/31 3 105.7 1027 1596 71.3
*Data was estimated from periods -Continued-

sampied on the same day.
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